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record used by Intr ana MsDos |] 


case Integer of 


= (AX, BX, СХ. DX, BP, 51. 01, 05, ES, Flay 


1: (AL, AH, BL, BH,CL, CH, DL, DH: 
end; 


and untyped-file record } 


“Scored 
Handle: Word; 
Mode: Word; 
RecSize: Word; 
Private: arrayitl..26) 
UserData: array|1..16)} 
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Program in the 
ast lane with 
orland' s new 

rbo Pascal 40. 


The fast lane is fas. 


ur new Turbo 

Pascal? 4.0 is so 

fast, it's almost 
reckless. How fast? 
Better than 27,000 lines 
of code per minute. That's 
much faster than 3.0 or 
any other Pascal compiler 
and the reason why you 
need 4.0 today. 


Pascal. The fastest 
and the best. 


If you're just now 
learning a computer lan- 
guage, learn Pascal. If 
you re already program- 
ming in Pascal, you're 
programming with a 
winner because Pascal is 
the worldwide language 
of choice. Pascal is the 
most popular language 
In university computer 
science classes and with 
computer enthusiasts 
who appreciate Pascal's 
modern programming 


YES 


Pascal 4.0 Upgrade Dept. 
Borland International 

4585 Scotts Valley Drive ы” 
Scotts Valley, CA 95066 019 


structure. It's powerful, 
coherent, easy to learn 
and use—and with Turbo 
Pascal 4.0—faster than 
ever before. 


Turbo Pascal: 
Technical excellence 


Commitment to tech- 
nical excellence and 


superiority also means 
commitment to detail, 
however painstaking, and 
that takes time. 4.0's pre- 
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Zip 


decessor, Turbo Pascal 
3.0 is the worldwide 
standard, and with Turbo 
Pascal 4.0, we've bet- 
tered that standard. 4.0 is 
clearly the world's fastest 
development tool for the 
[BM? PS/2 series, PC's 
and compatibles—and the 
world's favorite Pascal 
compiler. 


4.0 breaks the 
code barrier 


No more swapping 
code in and out to beat 
the 64K code barrier. 
Designed for large pro- 
erams, Turbo Pascal 4.0 
lets you use every byte of 
memory in your compu- 
ter. You paid for all that 
memory, now you can use 
it freely. 


For the IBM PS/2 and the IBM and 
Compaq families of personal computers 
and all 100% compatibles. 


| I want to upgrade to Turbo Pascal 4.0 
@ and the 4.0 Toolboxes 


Registered owners have been notified by mail. If you are a registered Turbo Pascal user and 
have not been notified of Version 4.0 by mail, please call us at (800) 543-7543. To upgrade if 
you have not registered. your product, just send the original registration form from your manual 
and payment with this completed coupon to: 


State 


Telephone ( ) 


This offer is limited to one upgrade per valid registered product. il is good until November 30, 1987. Nol good with any other offer from Borland. Please allow 4 to & 
weeks for delivery of Toolboxes. 


Outside U.S. make payments by bank draft payable in U.S. dollars drawn on а U.S, bank. CODs and purchase orders will nol be accepted by Borland. 


fer than ever before! 


4.0 uses logical 
units for separate 
compilation 


Pascal 4.0 lets you 
break up the code gang into 
"units," or chunks." These 
logical modules can be 
worked with swiftly and 
separately—so that an 
error in one module is 
seeable and fixable, and 
you re not sent through all 
your code to find one error. 
Compiling and linking these 


flash because your compil- 
ing horsepower is better 
than 27,000 lines a min- 
ute.* And 4.0 also includes 
an automatic project Make. 


4.0's cursor 
automatically lands 
on any trouble spot 


4.0's interactive error 
detection and location 
means that the cursor 
automatically lands where 
the error is. While you're 
compiling or running a 
program, you get an error 
message at the top of your 
screen and the cursor flags 


the еггог 5 location for you. 


4.0 gives you an 
integrated program- 
ming environment 


4.('s integrated environ- 
ment includes pull-down 


automatically saved and 
shown in the output 
window. You can Scroll, 
Pan, or Page through all 
your output and know 
where everything is all the 
time. Given 4.0's integra- 
tion, you can edit, compile, 
find and correct errors—all 
from inside the integrated 
development environment. 


You ll never lose your 
mind, because 4.0 
never loses your place 


Whenever you re-load 4.0, 
it remembers what you and 
it were doing before you 
left. It puts you right back 
in the editor with the same 
file and in the same place 
as you were working last. 


"Run оп an 8 MHz ІВМ АТ. 


“if within 60 days ol purchase this product does nol perform in 
accordance wilh our claims, call our customer service department, and 
we will arrange a refund. 


All Borland products are trademarks or registered trademarks of Bor- 


menus and a built-in editor. 
Your program output is 
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separate units happens in a 


Please check box(es) Sugg. Retail Upgrade Ргісе? Serial No. 
O Turbo Pascal 4.0 Compiler $ 99.95 $ 39.95 
О Turbo Pascal 4.0 Developer's Library 395.00 150.00 
(Includes Turbo Pascal Tutor and all Toolboxes; must be ordered with Compiler) 
O Turbo Pascal Tutor 69.95 19.95 
O Turbo Pascal Database Toolbox 99.95 29.95 
О Turbo Pascal Graphix Tbolbox 99.95 29.95 
O Turbo Pascal Editor Toolbox 99.95 29.95 
C) Turbo Pascal Numerical Methods Toolbox 99.95 29.95 
O Turbo Pascal Gameworks 99.95 29.95 
Total product amount $ 
CA and MA residents add sales tax $ 
Shipping and handling* $ 
Total amount enclosed $ 
Please specify diskette size: C 5%” О 3%” Payment: O VISA O MC O Check O Bank Draft 


Credit card expiration date: ____ / 
card# И г | BM 11/87 


“In US please add $5 shipping for each produci ordered or $15 for ihe Compiler and Developer's Library. Outside US please add $10 shipping and handling tor each 
product ordered or $25 for the Compiler and Developer's Library. 


170 qualify tor ihe upgrade price you must give the serial number of Ihe equivalent product you are upgrading. 


Nows the time 
for a fast decision: 
Upgrade now to 40! 


Compatibility with 
Turbo Pascal 3.0 


We've created 4.0 to 
be highly compatible with 
version 3.0 and included a 
conversion program and 
compatibility units to help 
you convert all your 3.0 
programs to 4.0. 


Highlights of 
Borland's new 
Turbo Pascal 4.0 


= Compiles 27,000 lines 
per minute 

= Supports >64K programs 

= Uses units for separate 
compilation 

= Integrated development 
environment 


= Interactive error 
detection/location 

= Includes a command line 
version of the compiler 


4.0 also 

= Saves output screen in a 
window | 

= Supports 25, 43 and 50 
lines per screen 

= Generates MAP files for 
debugging 

= Has graph units including 
CGA, EGA, VGA, МССА, 
3270 PC, AT & T 6300 & 
Hercules support 

= Supports extended data 
types (including word, long 
integers) 

a Does smart linking 

= Comes with a free revised 
MicroCalc spreadsheet 
source code 


4.0 is all yours for only $99.95 


Sieve (25 iterations) 


| Turbo Pascal 4.0 


2224 bytes 


Size of Executable File _ 
Execution speed 


Sieve of Eratosthenes, run on an 8MHz ІВМ АТ 


9.3 seconds 


Turbo Pascal 3.0 | | 


11682 bytes 
9.7 seconds 


Since the source file above 6 too small D indicate a ditference in compilation speed we compiled our GOMOKU program from Turbo Gameworks 0 give 


you a true sense of how much faster 4.0 really is! 


Compilation of GO.PAS (1006 lines) 


Compilation speed 


GO.PAS compiled on an 8 MHz ВМ АТ 


BORLAND 


IN TERNATIONAL 


Turbo Pascal 4.0 
2.2 Seconds 


Lines per minule | 27,436 


Turbo Pascal 3.0 | 
3.6 seconds 


16,750 


60-Day Money-Back Guarantee** 


For the dealer nearest 
you or to order call 


(800) 543-7543. 
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VOLUME 12 
NUMBER 13 
The Compag Portable 386 
65 PRODUCTS IN PERSPECTIVE 161 oro Accelerators 
і у Raymond GA Cote 
4 as 1. Eleven products from three categories: 
тав replacement, switcher, and multiprocessor boards. 
Turbo Pascal 4.0 
XyWrite III Plus 169 BIX Product Focus: Accelerator Boards 
Daily Wheel, Scientific Wheel, by Curtis Franklin Jr. 
and Professional Wheel BIX users talk about what they want from accelerator 
Hauppauge 386 Motherboard boards (and accelerator-board manufacturers). 
Colorizer 1.0 177 Accelerator Boards for the Macintosh SE 
: | by Laurence Н. Loeb 
109 The New Generation: | Two 68020 plug-in boards that enhance the 
MPW Compiler Lets Mac II's 68020 Shine capabilities of the Mac SE. 
by the BYTE Editorial Staff н 
The numbers are revealing . . .апа deceiving. 180 Traveling Modems 
by Pete White 
First Impressions These two units pack all the standard features 
111 QuickBASIC 4.0 in a very small size. 
by G. Michael Vose 187 Three FORTRAN 77 Compilers 
QuickBASIC finally delivers on the promise by David W. Burleigh 
of its name. These compilers bring mainframe features to 8086- 
119 Three New Spreadsheets and 80286-based microcomputers. 
by Ezra Shapiro 196 High C 386 
Products from Borland, Microsoft, and WordPerfect by Matt Trask 
get set to take on the industry leader, Lotus 1-2-3. A C compiler for the 80386 world. 
123 MultiFinder for the Macintosh 205 ANSYS-PC/Linear and MSC/pal 2 
by Gregg Williams by Nicholas M. Baran 
Apple’s new multitasking operating system Two finite-element programs for the IBM PC. 
for the Macintosh computers. 212 Master Tracks Pro MIDI Sequencer 
Reviews by Donald Swearingen 
134 The Compaq Portable 386 A MIDI-based music sequencer for the Macintosh. 
by Tom Thompson 216 WordCruncher 
Compaq's second-generation 80386 portable by Rubin Rabinovitz | | 
provides power in a small package. A text-retrieval program that rivals the mainframes’. 
143 The IBM PS/2 Model 80 г НРА 
си 225 Computing at Chaos Manor: 
Р | On the Road to Karlsruhe 
153 Acer 1100 and Micro 1 386 + ` by Jerry Pournelle 
by Ed McNierney A trip to Germany gives a new hard disk portable 
Two 80386 personal computers that combine its first road test. 
power and affordability. 241 Applications Only: 
Split Decisions 
by Ezra Shapiro 
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Mixed feelings about word processors. 


Cover photo by Paul Avis 


| » ” v *l - Ear || 
ж. р go | 
In Depth/249 Features/301 First Impressions/111 
249 IN DEPTH: Workstation Technology 345 The Turing Machine 
by Isaac Malitz 
250 Introduction The TM is simple enough to describe on a single sheet 
251 A World of Workstations of paper, yet it can mimic a modern computer. 
by Phillip Robinson | 363 AC Interface 
An overview of the current crop of workstations. by Don F. Ridgway 
261 Workstation Resource Guide Easy access to the ANSI device services. 
265 Comparison of Windowing Systems EPARTMENTS 
by Hal L. Stern D 
A look at four leading systems—two kernel-based "e 
and two netwörked-based. » bn BYTE Gets Ready for 1988 
А А А Icrobytes 
275 PHIGS: Programmer's Hierarchical Interactive у | 
Graphics Standard 18 Letters and Review Feedback 
by Martin Plaehn 33 Chaos Manor Mail 
Providing a common base for graphics hardware 36 Ask BYTE 
and applications program developers. 38 Circuit Cellar Feedback 
291 Distributed Processing: The State of the Art 5] Book Reviews 
и Mason | | 410 Coming Up in BYTE 
OOK at two experimenta operating systems: 411 Edi . 
копа! Index by Compan 
Carnegie-Mellon’s MACH and Stanford’s V. у PS 
413 Reader Service 
301 FEATURES LISTINGS 
303 Ciarcia's Circuit Cellar: 
Build the Circuit Cellar IC Tester From BIX: see 371 
Part 1: Hasdware í From BYTEnet: call (617) 861-9764 
by Steve Clarcla On disk or in print: see card after 384 
This versatile tester can save you hours 
of troubleshooting. ADU DV ——————— 
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by Jerry LeVan 
A table-lookup algorithm for calculating the 
XMODEM CRC. 
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Wintek's smARTWORK? is 
used by thousands of engi- 
neersto design printed-circuit 
boards. Now Wintek intro- 
duces HIWIRE, an electronic- 
schematic program that is 
easy to learn and use. 

With a click of the mouse 


. button, you can extract sym- 


bols from our library of over 
700 common components and 
connect them with wires and 
buses. You can also easily 
modify the library's symbols or 
create your own by combining 
labels, lines, and arcs. 


НІМІРЕ Advantages 


Ц Easy-to-learn mouse/menu- 
driven operation 

(1 Complete documentation 
and tutorial 

O Extensive TTL, CMOS, micro- 
processor, and discrete- 
component libraries 

О Rubberbanding 


Introducing HIWIRE" 


HiWIRE Starts the J OD. 
smARTWORK | 
Finishes 


О Moving, copying, mirroring, 
and rotating of symbols 

1 Text-string searching 

О Multiple display windows 

O High-quality schematics 
from printers and plotters 

О Hierarchical-design sup- 
рой: netlist and bill-of- 
materials ufllities 

O Schematic/layout cross 
checking 

[.] 800 number for free tech- 
nical support 


System Requirements 


О IBM Personal Computer, 
PC XT, or PC AT with 320K 
RAM, parallel printer port, 
2 disk drives, and DOS V2.0 
or later 

О IBM Color/Graphics 
Adapter or EGA with RGB 
color monitor 

О Microsoft Mouse 

П IBM Graphics Printer or 
Epson FX/MX/RX-series 
dot-matrix printer, and/or: 


О Houston Instrument ОМР-40, 
41, 42, 54, 52 ог Hewlett- 
Packard 7470, 7475, 7550, 
7580, 7585, 7586 plotter 


High Performance at Low Cost 


А! $895, HIWIRE delivers 
quality schematics quickly 
and easily. You don't need 
to guess whether or not HiWIRE 
is right for you. Our money- 
back guarantee lets you fry 
it for 30 days at absolutely 
no risk. Call (BOO) 742-6809 
toll free today and put HIWIRE 
to work tomorrow. 


Wintek Corporation 

1804 South Street 

Lafayette, IN 47904-2993 
Telephone: (800) 742-5809 

or in Indiana (347) 742-8428 
Telex: 70-9079 WINTEK CORP UD. 
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“HIWIRE” Is a trademark, and “smARTWORK™, 
"Wintek", and the Wintek logo are registered 
trademarks of Wintek Corporation. 
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BYTE Gets Ready for 1988 

This month, we introduce a new and re- 
organized BYTE, which will feature two 
major changes. First, we are grouping 
most product-related articles in a huge 
new section called Products in Perspec- 
tive. Second, we are spinning off the 
former Best of BIX section into four 
much larger machine-specific supple- 
ments to BYTE. 

We are excited about these changes be- 
cause they will enable us to bring you a 
richer variety of product information and 
more individualized information about 
your favorite machine or machines, 
without compromising our traditional 
depth. 


Products in Perspective 

This section examines the wealth and va- 
riety of microcomputer products from 
several different perspectives, including 
those of the news editor, the technical 
editor, the columnist, the highly quali- 
fied outside reviewer, and the sophisti- 
cated BIX user. 

What's New includes short items 
based on product announcements. Each 
issue will also have several Short Takes, 
a new category enabling editors to share 
their hands-on experience with a new 
product without undertaking a full-scale 
review. First Impressions includes 
longer, more in-depth descriptions of 
major new products, much in the manner 
of our former Product Previews and 
Product Descriptions. 

Next comes a generous selection of 
product reviews—new systems, new pe- 
ripherals, new programming products, 
and new applications programs—with 
some enhancements. Some reviews of in- 
dividual products will contain BIX user 
comments made when the review was 
posted on BIX before publication. These 
comments help answer the most frequent 
criticism of reviews—that they are just 
one person's opinion. 

Starting with this issue, we will in- 
clude a large Group Review each month, 
a look at a group of products of one type. 
This will be accompanied by the month's 
BIX Product Focus, a selection of com- 
ments from the sophisticated computer 
users of BIX onthe same type of product. 
Together, these two articles will give 
each issue its main product focus. 

Each Products in Perspective section 
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will conclude with the insightful columns 
of Jerry Pournelle and Ezra Shapiro. 
Jerry covers a wide assortment of hard- 
ware and software. Ezra’s column inves- 
tigates applications software. 


In Depth 

The next section, In Depth, supplants the 
old Theme section as the place in which 
BYTE gives an in-depth look at one im- 
portant topic each month. Possible topics 
include such major subjects as specific 
programming languages, optical storage, 
computer graphics, operating systems, 
simulations, telecommunications, artifi- 
cial intelligence, and many more. The In 
Depth section also includes a list of re- 
sources, including products, related to 
the month’s topic. 


Features 

The Features section provides articles on 
a variety of topics in each issue. Steve 
Ciarcia’s hardware projects, which al- 
ways include a tutorial in the relevant 
technology, will continue as a mainstay 
of this section. There will also be looks at 
innovative applications, new technology, 
programming techniques, algorithms, 
and many other topics. Major articles 
about new products will, however, ap- 
pear in Products in Perspective rather 
than here. 


BIX Highlights Expanded, Moved 
You might say that we are moving BIX ma- 
terial outside the narrow confines of the 
Best of BIX. Although this section is disap- 
pearing, information from BIX will still be 
found in every issue of BYTE. Some of it 
will appear regularly in the BIX Product 
Focus. We will also draw on BIX for con- 
tributions elsewhere in BYTE. 

The original intention of Best of BIX 
was as a temporary section from which 
we would spin off machine-specific sup- 
plements. And this time has finally 
come. Starting in January, you will be 
able to order highlights of the month's ac- 
tivity in some of the major conferences. 
Rather than getting only 2 to 4 pages ona 
specific machine each month, you will 
get 32 pages or more on your machine of 
choice. You will be able to get these ex- 
panded conference highlights in more 
than one way. 

First, and available immediately, we 
are putting BIX conference highlights on 
the listings disks we already sell. If you 
order the listings on a Mac disk, for ex- 
ample, we will include at least 32 pages 
of Mac conference highlights along with 
the listings. This is true for other types of 
disks as well. The listings disks will keep 
the same prices they have now—$8.95 to 
$9.95 per month, or $69.95 to $79.95 
per year. 

Second, starting in January, we will 
supply highlights from BIX in print each 
month. These can be ordered separately, 
as the Listings Supplement is now. The 
pricing hasn't been set for these. 


A More Representative Reader Poll 
Weare replacing the BOMB, BYTE's on- 
going monitor box, with a random-sam- 
ple survey of readers' opinions each 
month. We’ll ask readers to rate the arti- 
cles in each issue, rather than relying on 
the self-selecting sample that voted in the 
BOMB. We still want to hear from every- 
one who wishes to express an opinion and 
will continue to read with care all letters 
to the editor. If you're selected in the ran- 
dom sample, we hope you'll take the time 
to give us your candid opinions. 

We hope you will like these changes 
and that they will help us better meet your 
needs. 

—Phil Lemmons 
Editor in Chief 
(BIX name “ріеттопв”) 


Illustration by Robert Kauf man 


ASYST” 2.0... Superiority 
Reflected By Its Performance 


We Just Made The World’s Best Engineering 


— ан 


and Scientific Software ... Better! 


With ASYST 2.0, we have taken the industry 
standard in PC based scientific software and 
expanded its formidable capabilities. 


ASYST continues to be the only technical 
software available for the PC and compatibles 
which integrates data acquisition, data 
analysis, statistics and astounding graphics 
in a fully programmable environment. This 
provides great flexibility and offers you 
virtually limitless application opportunities. 


ASYST provides its users with minicomputer 
speed at PC prices. ASYST supports analog 
and digital 1/0 in foreground and 
background operation on many popular 
boards and its A/D is fast and flexible. The 
[EEE-488 and RS-232 capabilities interface 
some 10,000 instruments. The graphics 
facilitate axonometric, cartesian and contour 
plots. You can perform waveform, matrix and 
polynomial analysis and a 1024-pt. complex 
FFT can be done in less than 2.5 seconds on 


ASYST is a trademark of Asyst Software Technologies, Inc. 


an IBM-AT or compatible. In addition, the 
software accommodates linear and non- 
linear curve fitting as well as smoothing 

... and that just scratches the capabilities 
surface. 


Now ASYST 2.0 has added these expanded 
performance features: 


* A/D rate of 130 kHz 
(run on an 8 MHz, 286) 
“ [otus^ 1-2-3° interface 
• Supports LIM expanded memory boards 


* Overlay architecture for fully customized 
Systems 


* Set-up menus for rapid and easy 
configuration 


• Support for new high-speed A/D boards 

* Automatic command memory 

* Dynamic arrays for programming 
simplicity 

• Intelligent on-screen help 


IBM-AT is a registered trademark of International Business Machines Corp. 
Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation 
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Thousands of users feel that ASYST software 
has no equal, in speed, power or flexibility. 
ASYST 2.0 has widened the competitive pap 
even further. 


ASYST 2.0 makes your PC as powerful as a 
mini while it unlocks your own personal 
potential and expands productivity. 


ASYST 2.0 includes free technical support for 
60 days and a comprehensive Extended 
Support Plan is available. 

We would like to include you among our 
ASYST User Group Members. Please call us 
today for more detailed information, 


1-800-348-0033 


SOFTVVARE TECHNOLOGIES, INC. 


100 Corporate Woods » Rochester, N.Y. 14623 
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Persoft. Emulations. Communications. Utilities. And Wow. 


Presenting some products you probably already know and one that will 
simply blow you away. 

Our SmarTerm® line of PC-based emulations of БЕС” DG® and HP terminals 
have earned acclaim as being state-of-the-industry by industry leaders. Digital 
Review even proclaimed Smarlerm 240 as its 1987 Target Award winner for Best 
Connectivity Software Product. 

SmartMOVE'" is the cost-efficient PC-to-the-rest-of-the-World commu- 
nications package that doubles as a precise VT100 terminal emulator 

Referee? earned the Software Publishers Associations 1986 Excellence in 
Software Award for Best Utility. Its also earned countless kudos from users for 
keeping their RAM-resident programs under control. 

Now there's IZE™. For you, IZE will open a new era of productivity at your 
keyboard. Its textbase management and organization will give you greater vision. 
When you see what our new IZE can do, you wont believe your eyes. - 

So visit booth H8706 at this Fall's Comdex. If what we are showing knocks 
you out, well just grab the smelling salts and fan you with a spec sheet. 

In other words, dont miss what we have to show at the show. Period. 


If you miss Comdex, use inquiry codes 50 (Emulation) and 51 (IZE), visit your dealer or phone us at 608-273-6000. 


© 1987 Perso. Inc. АН rights reserved. Persoft. SmarTerm, SmanMOVE. and Referee are registered trademarks of Persoft. inc, DEC and VT are trademarks of Digital Equipment Corporation. Data General is a registered trademark 
of Data General Corporation. 


8 BYTE * NOVEMBER 1987 


smarferm p. 


' == 


po 


| 
| 
| 


| amar ЛЛ. 


persajr | 


persajr 


NOVEMBER 1987 * BYTE 9 


А; 


TT?) e 
1H | ls 
ШЫ 
| | 
| ч 


| 


ге 


IP 


ME 
ШП Т 
ШІ 

| 


D 


| 


Д 


hed screen image. 


Screen stars with The Visible Edge. 


What gives Princeton's new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, are commonplace. 


The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/verti- 
cal scan range combination available. The clarity of .28mm dot pitch. 1050x770 
display resolution. And the entire spectrum of color, with the ease and comfort 
that can only accompany an ergonomically designed monitor. 


Experience a world of unlimited vision. And the technology that’s made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 


Р5С-28 PSM-03 ULTRASYNC MAX-15 


IBM PS/2 COMPATIBLE IBM PC/XT/AT & PS/2 Macintosh П COMPATIBLE 


PRINCEION 


GRAPHIC SYSTEMS 
THE VISIBLE EDGE Circle 238 on Reader Service Card 


601 Ewing Street, Building A, Princeton, New Jersey 08540 (609) 683-1660 


Actual unretouched screen ш e 
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Staff-written highlights of developments 


in technology and the microcomputer industry. 


Tape-Access Technique Takes the Fast Track 


to the Right Track 


Scientific Micro Systems (Mountain 
View, CA) has developed a new technol- 
ogy that allows direct access to data 
stored on tape. The company claims 
Direct Tape Access (DTA) will speed 
up access times by as much as 70 per- 
cent compared to access when DTA is 
not used. In a demonstration for Micro- 
bytes, a sample tape-to-hard-disk re- 
store operation of approximately 30 
megabytes of data (consisting primar- 
ily of dBASE and WordPerfect files) 
took 8:01 minutes when DTA wasn’t 
used. With DTA enabled, restoring the 
same data took 2:24. The demonstra- 
tion was done on an IBM PS/2 Model 30 
and an Identica 60-megabyte tape 
drive. SMS product manager Rick Lut- 
trall was quick to note that DTA 
doesn’t really improve tape-drive perfor- 
mance; it just shortens the time it 
takes to get to specified information. 
The maximum tape-drive data-trans- 
fer rate is 5 megabytes per minute. 
DTA, described by Luttrall as a 
"software formatter,” is implemented 
on an add-in controller card and asso- 
ciated software. Unlike conventional 
"hardware-formatter " tape-drive 
controllers, the SMS controller card 
does not have its own micro- 
processor. Instead, the DTA software 
completely takes over the PC's CPU 
during tape-drive access and executes at 
CPU rates. A DTA controller card it- 
self is standard in that it handles inter- 
facing and protocol conversion by 


Beware the Low-Grade Printer Ribbon, 


Repair Shop Says 
Poor-quality replacement ribbons for 
dot-matrix printers cause about 80 per- 
cent of all printer problems, accord- 
ing to Icon Computer Corp (Tustin, 
CA), which specializes in repair of 
personal computers and peripherals. 
That's what Icon's repair data shows 
after thousands of service calls. 

"It's very tempting to put in a rib- 
bon that costs a third the price of a fac- 
tory replacement,” said Phil Kohler, 


taking the PC bus and converting data to 
QIC format (a standard set by the 
Quarter-Inch Tape Committee). 

The software used with the DTA 
board lets users specify precise volumes 
or disks to restore from tape (tape di- 
rectories can be displayed on the 
screen), since the software immedi- 
ately locates the exact track where a 
backup session started or ended. In 
addition to incorporating special data- 
location algorithms, the software is 
optimized for specific microprocessor 
structures—clock rate, wait states, 
and so forth. (The type of PC is identi- 
fied during the installation session. ) 

“DTA goes directly to the desired 
data," Luttrall said. “It doesn't look at 
data it doesn't need." You can also 
restore or save data from within applica- 
tion programs via execution of DOS 
command lines. With conventional tape 
systems, data is stored sequentially; 
if you want to access file 150, for in- 
stance, the system must read through 
files | through 149 first. With DTA en- 
abled, you can go directly to file 150. 

Initially, DTA will be implemented 
оп SMS's new Identica 40-megabyte 
tape drive and on existing Identica 
60- and 125-megabyte tape drives. The 
new internal 40-megabyte Personal 
Tape System will be available for the 
IBM PC AT and PS/2 for $599 and 
$699, respectively. SMS will make DTA 
technology available on an OEM 
basis. 


president of Icon, “but in the long run, 
the odds are that you'll lose апу sav- 
ings because of repairs to the print head, 
drive mechanism, or electronics.” 
Kohler and Brad Pantoskey, vice 
president of marketing at Icon, told 
Microbytes that many inexpensive 
ribbons cost considerably less than 
OEM ribbons because they use dif- 
ferent materials. Some plastic cases are 


continued 


Nanobytes | 


First, some notes from the 
Let’s Get Militant Depart- 
ment... . It’s time to give con- 
trol of data back to the users, we 
heard former Apple "software 
evangelist" Guy Kawasaki tell a 
Boston audience recently. 
Three companies—IBM, Apple, 
and Microsoft— " control what 
you can do with your computer," 
Kawasaki said. “I think that's 
wrong.” Users need “nonpro- 
grammer” access to ROMs and 
a language that lets them easily 
build fancy applications, he 
said. Kawasaki cited the Mac tele- 
communications package 
MicroPhone, which lets you cus- 
tomize your communications 
package by using scripts, as “ап 
example of how software 
should evolve."... At the same 
conference, we heard an execu- 
tive from a big software house 
espouse self-described “һе- 
retical” views not friendly toward 
OS/2. He protested developers 
being pressured to write for that 
operating system. “Ме have to 
support this brain-damaged chip 
[the 80286] for now and for- 
ever. And the overhead [to do this] 
is enormous. Why couldn’t 
IBM just make a hardware retrofit 
to a 386 and for all the com- 
puters out there and make an 
OS/386 that would allow a true 
presentation manager?” He said 
programmers "can't write true 
32-bit code for 05/2 because it 
trashes the top 16 bits. We’re 
writing for OS/2 to cover our 
bets.” ... A few weeks later 
and on the opposite coast, Micro- 
soft chairman William Gates 
wrote off skeptics of OS/2 and the 
80386 as the same people who 
didn’t want to switch from CP/M 
to MS-DOS. As for other oper- 
ating systems competing with 
OS/2 because of new multi- 
tasking software, Gates told the 
Silicon Valley User’s Society, 
continued 
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"Nobody should confuse the true 
multitasking of OS/2 with task- 
switching, which is what you basi- 
cally get with DESQview or 
even Apple's MultiFinder."... 
The TransLink board from 
Levco (San Diego, CA) puts 
Inmos Transputer chips (either 
the T414 integer processor or the 
T 800 floating-point processor 
running at 15 or 20 megahertz) in- 
side a Macintosh II or SE. 
Each card that plugs into the Mac 
II's NuBus slot can hold as 
many as four Transputers, which 
means that box can be fitted 
with up to 20 of the powerful pro- 
cessors. The SE package starts 
at less than $2000, the Mac II ver- 
sion at less than $2500. . . . 
Atari UK has commissioned Peri- 
helion Hardware Ltd. (Cam- 
bridge, U.K.) to develop an 
experimental coprocessor 
based on the Transputer, sources 
tell Microbytes. Perihelion will 
work on an add-on box for the 
Mega ST that contains a T414 
chip. Specs call for a high-perfor- 
mance graphics subsystem, 
with 1024- by 768-pixel resolution 
and a palette of 4096 colors. 
Drawing will be hard ware-assisted 
by a custom blitter array. No 
official word from Atari on when 
such a machine might make it 
to the market. ... Meanwhile, 
Perihelion Software Ltd. 
(Shepton Mallet, Somerset, U.K.) 
is at work on a new operating 
system for the Transputer. Called 
Helios, it will be a true distrib- 
uted operating system, in which 
the kernel resides on each 
Transputer in a system. Helios 
will be a message-passing sys- 
tem, using the chip’s hardware 
links as message channels, ac- 
cording to a programmer working 
оп the project. ... Graphic 
Software Systems (Beaverton, 
OR) is going to bring the por- 
table Open Dialogue user-inter- 
face manager from Apollo 
Computer (Chelmsford, MA) to 
the world of 80386 machines. 
GSS will port Open Dialogue to 
its version of X Window, GSS 
X/386. The companies claim this 
agreement will make Open 
Dialogue a standard for designing 
interfaces for applications run- 
ning on everything from IBM PCs 
to workstations.... Andnowa 
continued 
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thinner and can warp as the print 
head heats up, they said. When a case 
warps, it can bind and strain the drive 
mechanism, stripping gears or overheat- 
ing a drive motor. Ribbon materials 
sometimes don't contain enough lubri- 
cant and cleansing agent, the lack of 
which can cause the print head to clog. 
When a pin can't move, there's a 
chance that the driving electronics can 
be damaged, they said. 

Icon is an authorized repair facility 
for IBM, Epson, Compaq, Okidata, and 


Hewlett-Packard. With regard to the 
reliability of the microcomputers that 
Icon services, Kohler and Pantoskey 
said that today’s systems are very com- 
petitive from a maintenance stand- 
point. The systems are “very reliable, " 
with few problems like those with the 
CMI hard disk drives that plagued the 
IBM PC AT when it was introduced. 
Because of the disks' electromechanical 
construction, drive alignment and 
spindle speed are two things that should 
be checked regularly, Kohler noted. 


Unix Workstations "Driving" IBM 


Engineers “will all have the equiva- 
lent of a Cray-1 on their desks within 
this decade," IBM Fellow Andrew 
Heller told the American Society of 
Mechanical Engineers at its recent 
Computers in Engineering conference in 
New York City. Citing dramatic cuts 
in costs of memory and processing 
power and the increasing speed of 
graphics processing, Heller said that 
“workstations are the most explosive 
part of the computer industry.” 

“The Unix workstation platform is 
driving many of our decisions at IBM,” 
said Heller, who is also vice presi- 
dent of advanced engineering systems at 
IBM. He pointed out that IBM's Sci- 
entific Division has been moved to the 
Entry Systems Division to accelerate 
the porting of IBM's Unix operating sys- 
tem, AIX, to the PS/2 Model 80. 

“Тһе PS/2 is an important part of our 
product line," said Heller, “but visi- 
bly slower" than the desktop systems 
that will appear later in this decade. 


(IBM did not display PS/2s at the con- 
ference but emphasized its 3090 
supercomputer processing family.) 
Heller said there are "three truly 
exciting” developments in computer ar- 
chitecture: RISC, vector processing, 
and multiprocessing. He projected that 
"between 1985 and 1990, the price 
per megaflop will drop by a factor of 
100," and clock speeds will approach 
75 megahertz on CMOS processors, 500 
MHz on ECL processors, and 3 giga- 
hertz on GaAs processors. Distributed 
systems with centralized data access 
will no longer be a feature but a require- 
ment in workstation systems, and 
they'll be used to design software so that 
data-intensive parts of a program can 
be executed separately from screen- 
intensive parts, allowing applications 
to transcend machine boundaries. “Еп- 
gineers won't need balsa wood or 
clay anymore. You'll be able to visual- 
ize, design, and develop a model 
directly on the computer. ” 


Fattened Memory Spec Beefs Up DOS, 


but OS/2 It's Not 


When Intel, Lotus, and Microsoft an- 
nounced the new version of the LIM Ex- 
panded Memory Specification, they 
took a step that could add years to the 
life of old MS-DOS. LIM EMS 4.0, 
a significant revision of EMS 3.2, allows 
multiple applications to run simulta- 
neously in expanded memory and in- 
cludes the capability to execute pro- 
gram code in expanded memory. Those 
features were originally developed by 
AST Research for the AST/Ashton- 
Tate/Quadram Enhanced Expanded 
Memory Specification (EEMS). AST 
Research said it would support EMS 
4.0, thereby unifying the two specs. 

The new spec stretches the ex- 
panded memory limit from 8 to 32 
megabytes. Other features include 


multiple page-mapping, dynamic mem- 
ory allocation, naming of data 

handles, and “far jump” апа “аг call" 
simulation. Rob Shostak, who helped 
develop Ansa's Paradox, said the far 
calls and jumps are significant, “Ъе- 
cause you can now write programs that 
reside in expanded memory and don't 
have to rely on overlay mechanisms that 
reside on disk.” 

EMS 4.0 includes over 40 new 
functions and subfunctions for software 
developers and greatly increases the 
flexibility of expanded-memory applica- 
tions. Current software applications 
running under EMS 3.2 or EEMS are 
upwardly compatible with EMS 4.0, 
but they will have to be redesigned to 

continued 


When you buy a Ven-Tel modem, you buy 12 years of well thought 
out, innovative technology that’s custom-tailored to your needs. 

Like the PC Modem Half Сага, the first modem ever shrunk to 
fit into a short slot, so you'd have anotherlong slot for more memory 
or other functions. 

And our'pre-fitted" 2400 baud modem— 
the only 2400 that lets you double your 
transmission speed without reconfiguring 
your PC, buying new software or 
_ changing switches. 

Another thing: other modems 
have 300 or so working compo- 
nents, ours have 70.That means 

they use less energy and generate 
less heat—the main cause of PC 
malfunctions. 

Even so, we back every Ven-Iel 
oo? apy | modem with a free five-year warranty. No 

4 other major manufacturer even comes close. 
\ > So when the Ven-Tel modem you buy off the shelf seems 
like it was custom made for your office, don’t be surprised. It was. 


entel 


Modems 


Our free 24-page booklet, “How To Select The Correct Modem? contains specific information 
about our full line of modems. To request your copy, call 800-538-5121. 
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report on what we remember see- 
ing at MacWorld Expo in Bos- 
ton: long lines, big crowds, big 
monitors, more big monitors, 
lots of upgrades, T-shirts saying 
IBM (I Bought Macintosh), 

and a sign promoting “multiuser 
desktop accounting” that 
prompted one observer to inquire 
as to other locations, besides 

the top of a desk, where account- 
ing might be done. ... Happy 
Anniversary to the Intel 4004, 
generally considered the first 
microprocessor. The chip made 
its commercial introduction 16 
years ago this month. 
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take full advantage of 4.0's new 
features. 

What does EMS 4.0 mean to those 
who are considering the forthcoming 
OS/2? Although EMS 4.0 allows 
more powerful applications to run under 
DOS, it is not ап even swap for OS/2. 
In contrast to the large linear-address 
space of OS/2, EMS uses small por- 
tions (64K bytes) of memory at a time. 
Touse an analogy provided by 
Shostak, you can think of EMS as pro- 
viding a “small window оп a sea of 
memory. You can use only one window 
at a time [64K bytes per window]. " 
According to Shostak, “EMS is great for 
spreadsheet applications, because 
they don't require a lot of code space.” 

David Reed of Lotus Development 
Corp. said Lotus 1-2-3 Release 3 
(scheduled for shipment in the first 


Controller Chips Add More Zip to SCSI 


In an effort to squeeze greater perfor- 
mance from microcomputer devices that 
use SCSI I/O ports, Logic Devices 
(Sunnyvale, CA) and Adaptec (Milpitas, 
CA) have developed high-perfor- 

mance SCSI controller chips that can 
more than double current data-trans- 

fer rates. While common SCSI data 
transfers are generally considered to 

be from 800K bytes per second to about 
1.5 megabytes per second, the new 
generation of controllers will increase 
data transfers to as much as 4 or 5 
megabytes per second. 

“SCSI is about to explode," Logic 
Devices spokesperson Joel Dedrick told 
Microbytes, “апа workstations will 
bethe key because they need perfor- 
mance, As companies like Apple try 
to milk higher performance out of com- 
puters like the Mac, data-transfer- 

„Tates issues become very important. For 
the Mac to move from doing trivial 
applications, like conference-room lay- 
outs, up to sophisticated applications, 
like printed circuit board layout, greater 
transfer rates are imperative.” 

Getting higher SCSI performance 
isn’t just a matter of plugging a new con- 
troller chip into the Macintosh 
motherboard, however. A SCSI chip 
must be inserted into both the micro- 
computer and the external device before 
higher performance can be achieved. 

In most instances, the handshaking 


structure of the SCSI protocol will 

allow a direct substitution. "The entire 
reason for SCSI protocol in the first 
place," said Dedrick, “15 for a device 
manufacturer to improve perfor- 

mance without changing the hardware or 
software." 

The Logic L5380 SCSI controller 
chip is designed to be a direct substitu- 
tion for the NCR 5380, the controller 
Apple uses in the Macintosh. A design 
engineer for Dual Systems (Berkeley, 
CA), one of the beta test sites for the 
L5380 and a company that currently 
manufactures an NCR 5380-based SCSI 
interface controller card, told Micro- 
bytes that the maximum throughput mea- 
sured using the NCR chip was 0.63 
megabytes per second. After substituting 
the L5380 chip (and modifying a de- 
lay line), measured throughput on the 
same card was 1.12 megabytes per 
second. The spokesperson went on to 
say that Dual Systems would more 
than likely be switching to the Logic 
Devices controller chip in the near 
future. 

The 68-pin Adaptec AIC-6250, on 
the other hand, operates at asynchronous 
data-transfer rates of 3 megabytes per 
second. The manufacturer claims, how- 
ever, that a transfer rate of 5 mega- 
bytes per second is possible with syn- 
chronous communication. Adaptec 
further claims that, when operating in a 


quarter of 1988) will support both EMS 
4.0 and OS/2. “Seven million Lotus 
users can turn to EMS 4.0 and good old 
DOS 3 and get all the new features of 
Lotus Release 3 running under OS/2," 
said Reed. | 

For large programs requiring a large 
address space, however, performance 
would be very slow using expanded 
memory. Steve Ballmer of Microsoft said 
that *OS/2 provides a uniform address 
space and interface features that will never 
be duplicated by MS-DOS." Robert 
Carr, chief scientist at Ashton-Tate, 
agreed, saying that his company is tak- 
ing a “high-fork and low-fork strategy. 
On the low fork (MS-DOS), we'll pro- 
vide a consistency of user interface and 
data exchange, but many of the high- 
technology features of OS/2 won't be 
available on MS-DOS. " 


computer across a 16-bit memory 

bus, the AIC-6250 can transfer data at 
up to 20 megabytes per second. Ac- 
cording to the company, the AIC-6250 
provides all the functions necessary 

to implement a standard SCSI interface 
in a host computer. 

Adaptec also recently introduced 
what it claims is the personal computer 
industry's first intelligent multitask- 
ing AT-to-SCSI host adapter, the AHA- 
1540. The company claims the AHA- 
1540 will enable clone makers to 
challenge the speeds of IBM's Micro 
Channel architecture. Adaptec says the 
adapter is ideal for 80286- and 
80386-based multitasking, multiuser 
machines running under Unix or 
Xenix. Across the AT bus, the AHA- 
1540 will support synchronous trans- 
fer rates of 5 megabytes per second 
(asynchronous rates of 2 megabytes 
per second) with burst rates of up to 10 
megabytes per second. Standard AT 
hard disk controllers transfer data at 
160K bytes per second. 

The AHA-1540 is intelligent in 
that it automatically distinguishes be- 
tween synchronous and asynchronous 
peripherals and adjusts itself accord- 
ingly. Up to 255 simultaneous tasks 
can be performed through a programma- 
ble “mailbox” system (threads) 
through which the host communicates 
with the I/O subsystem. 


TECHNOLOGY NEWS WANTED. The news staff at BYTE is always interested in hearing about new technological and 
scientific developments that might have an impact on microcomputers and the people who use them. We also want to keep track 
of innovative uses of that technology. If you know of advances or projects that involve research relevant to microcomputing 
and want to share that information, please contact us. Call the Microbytes staff at (603) 924-9281, send mail on BIX to Micro- 
bytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. 
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The AsStar ТЫ А К STAR'S CPU PERFORMANCE 
] І! 5 IS SUBSTANTIALLY ABOVE THAT 


OF THE IBM PS/2 MODEL 60. 
-INFOWORLD 
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For about $5300, you could own an IBM Р5/2 Model 60. But for as little as $1100, you 
could own a Wells American Ax Star that can outperform it. Of course, for nearly the same 
money as an А *Star, you could also own any number of Asian built no-name clones. 
But then you wouldnt be getting the exclusive ownership advantages that only 
the Ax Star offers. Advantages like an 80286 CPU that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldnt be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back quarantee. Oh, and there's one more little item you wouldnt get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we ve probably been making microcomputers longer than anybody! 


But hey, who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That's why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that's why there's IBM (and 
Согтрад?. апа all the others). But, for computer users who do care, there is, fortunately, 

a vendor who also cares.. Wells American. And, wed like to prove it to you. Call us with 
the page number of this ad. It's worth a big discount on your next Ax Star computer system. 
Call today. 803/796-7800. This offer is limited. 


<> Wells American. 


Corporate Headquarters: 3243 Sunset Boulevard + West Columbia, South Carolina 29169 - 803/796-7800 - TWX 510-601-2645 


IBM. OS/2 and PS/2 are trademarks of Internabonal Business Machines Corporation 
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117 told they don't throw many 
parties down in DP. 


Sol asked Doug to come up to ours. Dougs 
the real brains behind our new 3B system. Hes 
the reason our computers can now talk to the 
IBM т Accounting and the DEC in Manufac- 
turing. If you know anything about DP. that 
amounted to doing business across the Berlin 
Wall. Doug had a brainstorm and suggested 
AT&T. Their approach ts standardizing communi- 
cations between different systems. I don'&have to 
tell you thats opened some doors around here. We 
owe Doug a lot. 


ATST comes through. 99 
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The AT&T 3B Computers 

КЕТ now offers a full line of departmental workgroup 
computers serving up to 300 users. Arich library of system and 
applications software mcludes host connectivity, development: 
tools, programming languages, dafabase management, OA, 
and a world of other UNIX® System programs. 

LAN standards: Interfaces to Ethernet", AT&T ISN, 
STARIAN Network, DECnet** and more put different depart- 
ments in touch. 

Industry standards including IBMt 3270, SNAT, BSC 
and X.25 link mainframe, midrange and micro guviron- 
ments. 

Comnninications software moves data transparently 

applications via packages like LU 6.2, ATST Document 
Exchange and others. For the full story on AT&T's surprising 3B 
Computers, call now: 1 800 247-1212. ` 


From equipment to networking, from computers to 
communications, ATT is the right choice. 
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Ada Compiler Update 

I would like to correct a couple of errors 
and misconceptions in “Ада Moves to 
Micros” by Namir Clement Shammas 
(July). 

First, Mr. Shammas reviewed version 
1.6.1 of Janus/Ada. Version 1.6.2 has 
been available since the end of January. 
The major new features in version 1.6.2 
are enumeration I/O and aggregates. It 
also supports code trimming (which 
removes unused subprograms from your 
result code). The compiler speed was in- 
creased, the code generator was im- 
proved, and various bugs were removed. 

The implementation of exceptions was 
complete in both 1.6.1 and 1.6.2. Addi- 
tionally, in table 1 under the “Generics” 
heading, the “Мо”5 should be “Yes’’s, 
and the “Yes’’s should be “Мо”5. Тһе 
use of the /Z (optimize) option on the 
compiler and the /T (trim) option on the 
linker make a big difference in the code 
size and a small difference in the running 
time. Both these options are available in 
version 1.6.2, and /Z was available in 
version 1.6.1. 

In his conclusion, Mr. Shammas states 
that Janus/Ada is useful for novice pro- 
grammers, but that it costs too much. We 
offer two other packages, and both con- 
tain essentially the same compiler as the 
reviewed D-Pak. Novices can purchase 
our introductory C-Pak, which costs 
$99.95, or they may prefer the additional 
capabilities of our ED-Pak, at $395. 

We are in the process of submitting the 
compiler for validation. The validated 
version of Janus/Ada should not be sig- 
nificantly slower compiling in any of the 
tests found in the review than version 
1.6.2, because all the time-consuming 
features are already implemented. The 
features not implemented can affect the 
compiler speed only if they are used. 

Randall L. Brukardt 

Director, Technical Operations 
R.R. Software Inc. 

Madison, WI 


Statistical Errors 

On the whole, the comparative review 
"Statistics on the Macintosh” by Richard 
S. Lehman (July) was informative, bal- 
anced, and objective. However, the first 
four tables that accompanied the article 
contained many factual mistakes about 
our product, Systat version 3.0. 


18 BYTE * NOVEMBER 1987 


LETTERS 


and Review Feedback 


First, the price is correctly stated in the 
text as $595 but incorrectly in table 1. 
Second, Systat has a capacity of 200 vari- 
ables, not 100, except in the data editor. 
Finally, the tables incorrectly stated that 
Systat does not provide Z-score transfor- 
mations; the descriptive statistics mini- 
mum, maximum, and standard error; 
paired t-tests; beta coefficients in regres- 
sion; correlation I/O; the Durbin-Watson 
statistic; the Mann-Whitney U test; or the 
Wald-Wolfowitz runs test. 

Systat is now shipping a new release, 
Systat version 3.1 for the Macintosh, 
which provides a more complete Macin- 
tosh interface, a wide range of high-reso- 
lution statistical graphics, and optional 
support for 68020 and 68881 machines. 

David Koepke 

Director of Statistical Research 
and Development 

Systat Inc. 

Evanston, IL 


Sort Subjects 

After having read "Sorting Out the 
Sorts” (July) and “Search and Destroy" 
(August) by Dick Pountain, I would like 
to make several comments. To begin, I'd 
like totry to shed some light on the ques- 
tion of why DOS Sort runs slower than 
Usort. 

Let me assume DOS Sort is a quadratic 
time algorithm, as asserted in "Sorting 
Out the Sorts." Judging from the PC- 
DOS version 2.0 documentation, the 
largest file that can be used with this utili- 
ty is 64K bytes. I think it is a reasonable 
guess to say that DOS Sort is probably an 
internal sort. At this point, it is safe to say 
that the crux in comparing Usort and 
DOS Sort lies in the number of compari- 
sons made. One must be reminded by an 
implication that was made that the com- 
parison as to why DOS Sort does not per- 
form as well as Usort may be improper. 
Specifically, neither DOS Sort nor Usort 
tackles the same problem, properly 
speaking. In any event, I'd expect that the 
DOS Sort utility is in fact an array sort 
(as opposed to Usort, which uses dynam- 
ically allocated lists). DOS Sort will 
make about О(с(пжж2)), where c is about 
1/4 to 1/2, comparisons on the average 
and about 0(А(пжж2)), where К is about 
3/4 to 3/2, array element moves. For 
those interested, the constants are used in 
a more general way.than they should be, 


but the values do serve to provide some 
idea of the approximate overhead in- 
volved with DOS Sort. 

But what about Usort? Certainly it is a . 
quadratic algorithm like DOS Sort. How- 
ever, since Usort uses a hash table with 
26 linked lists (one for each letter of the 
alphabet), the average, expected number 
of compares for an element at any one 
time will be n/26. That is to say, unlike 
DOS Sort—which must go through its en- 
tire list of elements to correctly place an 
element—Usort, by virtue: of its hash 
function, "knows" where to begin its 
search. It is clear that inserting an item 
into the proposed hash table will take 
constant time (once the correct position 
has been located). You can make a rough 
estimate that Usort will make about 
О((пжж2)/26) compares on the average ° 
and about a linear number of element 
moves (to account for the insertion of all 
the items into the hash table). Of course, 
there is always the consideration of word 
frequency and the like, but I think the il- 
lustration of the overhead involved indi- 
cates why Usort may run faster than DOS 
Sort. 

My final comments to these articles 
are directed to the choice of data struc- 
tures for this problem. It seems to me that 
splay trees (Robert Tarjan's term for self- 
adjusting binary search trees) would be a 
more appropriate data structure for the 
book-indexing problem. As pointed out, 
certain words are used more frequently 
than others. With splay trees, you can ob- 
tain logarithmic amortized time bounds 
on the search and insertions. Further, 
splay trees will adaptto changes in the re- 
quest patterns for various items in the 
tree. This property makes it especially 
useful in dealing with the boring part of 

continued 


LETTERS POLICY: 7o be considered for 
publication, a letter must be typed double- 
spaced on one side of the paper and must in- 
clude your name and address. Comments and 
ideas should be expressed as clearly and con- 
cisel y as possible. Listings and tables may be 


printed along with a letter if they are short 
and legible. 

Because BYTE receives hundreds of letters 
each month, not all of them can be published. 
Letters cannot be returned to authors. Gener- 
ally, it takes four months from the time BYTE 
receives a letter until & is published. 
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— COMPETITION. - 
ANDITIS US, 


Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen" MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
anda convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn't enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability: 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. They were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

Whatwas the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 
you have to be a Citizen in good standing. 

For more information call 1-800 090-1234, Ext. 34. In California 
call 1-800-441-2345, Ext. 34. 


©1987 Citizen America Corporation. 
Citizen and the Citizen logo are trademarks of 
Citizen Watch Co., Ltd. 
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Printers that run like clockwork. 
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Tandy Printers: 
Because there is 


no better value. 


The New Тарду ГР 1000 


Laser Printer 


Price applies at Radio Shack Com- 
puter Centers and participaring stores 
and dealers. IBM/Reg. TM IBM 
Corp. HP LaserJet Plus/Reg. TM 
Hewlett Packard. 
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A breakthrough in 
typeset quality 
desktop publishing. 


Affordable desktop publishing has 
arrived! The laser-sharp clarity of 
the new Tandy LP 1000 rivals 
professional-typeset quality. The 

LP 1000 quietly produces 300 x 300 
dots-per-inch resolution at up to six 
pages per minute. Front-panel con- 
trols allow you to select fonts and 
type styles, and optional download- 
able custom fonts are available. The 
LP 1000 is Tandy, IBM? and HP La- 
serJet Plus? compatible. A Cen- 
tronics parallel interface is included, 
and the LP 1000 does not require a 
special controller board. Come see 
the Tandy LP 1000 Laser Printer 
today—only $2199. (26-2804) 


Radio Shaek 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 
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the problem. Nevertheless, splay trees 
can be used to speed up the hash table 
proposed. Essentially, the main data 
structure as proposed can be kept. The 
list-node record definition must be 
changed to have left and right list-node 
pointers rather than just the next pointer. 
Inserting something into the correct 
hash-table location is a matter of splay- 
searching the tree at the correct location. 
Once the splay-search process is com- 
pleted, depending on whether the item to 
be inserted is less than or greater than the 
root node, make the root node its left or 
right child. You can modify the proce- 
dure SquirtOut in the following way: 


{ Recursive InOrder Binary Tree 
Traversal version of SquirtOut } 
PROCEDURE SquirtOut (list:nodeptr; 
VAR outfile:text) ; 
BEGIN 
IF list<>NIL THEN 
BEGIN 
SquirtOut(list^.left, 
outfile); 
Writeln(outfile, 
118+ .1пРо); 
SquirtOut (115% .right, 
outfile); 
END; 
END; 


As a result of using the binary search tree 
structure, you can obtain the following 
properties useful for the book-indexing 
problem: 


1. Searches and insertions are done in 
logarithmic time. | 
2. Binary searches are inherent in the 
data structure. (This particular fact is ex- 
tremely appropriate to the problem posed 
in "Search and Destroy. ”) 
3. SquirtOut runs in linear time. 
4. The search and insertion procedures 
for splay trees are conceptually easy to 
develop and easy to maintain (unlike their 
classical counterparts). 

Andrew M. Liao 

Leonia, NJ 


I loved the article ‘‘Sorting Out the 
Sorts" by Dick Pountain. However, he 
made a mistake in assuming that Usort 
would be more I/O-bound. First, every 
system has an I/O buffer for the disks, 
which I would estimate in MS-DOS is 
perhaps 1K byte. (I wouldn't know for 
sure, since I own an Amiga, which allows 
you to change the buffer size for each disk 
drive.) 

Anyway, the read file time should be 
about the same for both. But since his in- 
genious method weeds out all duplicates, 
the write time will be significantly re- 

continued 


Print Master 
lets people share printers 
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Get the most out of your Non-buffered models from $839. 
expensive resources — your GSA pricing available. 
people, your computers and your 

printers—with Print Master by 
BayTech. Not only does it let your 
people and computers share all 
of your printers, its buffer keeps 
them working instead of waiting. 
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Want details? 


Contact your dealer or 
Bay Technical Associates for 
information about Print Master 
and BayTech’s complete line of 
data communications products, 


Print Master 710Е | 
| 
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Print Master keeps 
Easy to set up, 


easy to use everything running | proudly made in the U.S.A. 
| All users can send data 
Initial setup is menu- simultaneously to Print Master's — 
prompted and allows you to dynamically allocated buffer, | 


configure Print Master to your 
application. You decide which 
ports are input and which are 
output. You also set such 
functions as baud rates, 
handshaking, timeout, how 
you select a printer, etc. 
After setup, you simply 
cable Print Master between your 
computers and printers, and 
you're ready to go. BayTech's 
Memory Resident Program lets 
your PC users select printers via 
funetion keys that correspond to 
a menu window. 


keeping your people and com- 
puters working. This first-in- 
first-out buffer also sends data 
to all printers simultaneously 
to keep them running at full 
capacity. The buffer size? A big 
512K that's expandable to 

one megabyte. 


Eleven models with 
serial and parallel 


An advantage of Print 
Master is its flexibility: Any 
port can be a computer port 
or a printer port. Choose from 
eleven models with different 
combinations of serial and 
parallel ports. Print Master 


Bay Technical Associates, Inc. 
Data Communications Products Division 
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— internally converts serial to 200 М. Second St, РО. Box 387 
4 : parallel and vice versa on Bay Saint Louis, Mississippi 39520 
: Үн combination serial/parallel Telex 910-333-1618 BAYTECH 
| models. Six ports, $795. Eight Phone 601-467-8231 or 
ports, $895. Ten ports, $995. 800-523-2702 
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OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


SO PER PER Ё 
i $350 DISK $300 DISK | 
Small Quantities For Ten or More 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


( | BUSINESS 1—EZ-FORMS business form 
Е generation, completion and printing program. Ü 
[ ] CAD 3—The PC-Flow 1.0 computer aided flow- 
| chart generation program. Color graphics required, 
[5] COMM 4a,b,c,d,e—(5 disks) Join the world of 
sysops with RBBS Bulletin Board System 14.10. | 
[2] DATABASE 1a,b—(2 disks) File Express 3.8 
Bi menu driven general purpose database manager. Ш 
| ( | EDUCATION 1—Interactive DOS tutorial for new 
PC users. Makes learning DOS painless. 
[ [2] FINANCE 1a,b—(2 disks) PC Accountant 2.0 ii 
personal bookkeeping and finance management. 
1 [_] GAMES 1—3-D Pacman, Kong, Spacewar, Janit- ! 
Joe, futuristic Flightmare and more. Color required. 
[ | GAMES 2—Qubert, Pango, Centipede, dun- 
|l geons and dragons style Zoarre, etc. Color req. p 
{ ( | GAMES 3— Blackjack with customizable rules, 
i Armchair Quarterback (you call plays), and more. li 
( | GAMES 4—Star Trek, the Castle adventure 
a game, and the original Colossal Caves Adventure. 5 
[ ] GAMES 5—The Hack adventure game from the г 
universities, Like Rogue, only much richer, > | 
( | GAMES 6—Pinball, Othello, Dragons, Sopwith 
li (fly a Sopwith Camel) and more. Color required. i 
| (2| INFO 1a,b—(2 disks) Cooking recipes database i 
with keyword/ingredient retrieval. Add your own. 
В [2] MUSIC 2a,b—(2 disks) PianoMan 3.0 polyphonic A 
music recording and playback program. 
{ ( | ORGANIZER 1—DeskTeam, a Sidekick clone, 
and the Judy personal calendar program. 
[ ] PRINTER 1—Resident print control and font 
utility, intelligent spooler, banner maker, and more. 
И [_] SIMULATION 1--Маге making program, MIT's 
| Life simulation, starfields, etc. Color graphics req. 
Г] UTILITIES 1—A collection of invaluable general 
purpose DOS utilities. An absolute must for all. 
[ ] UTILITIES 2—More invaluable DOS utilities in- 
cluding screen burnout, ram disk, and more. 


C] UTILITIES 3—A comprehensive set of debugging 
|| and diagnostic utilities for monitoring your computer. 


NEW RELEASES/UPDATES 


i [ | BUSINESS 2—Expressgraph business graphics. 
Chart your data and find trends. Color graphics req. 
Й [2] CAD 1a,b—(2 disks) Fingerpaint 1.2 advanced 
painting and Altamira object oriented design. Color. 
[2] CAD 2a,b—(2 disks) DanCad3d, an advanced 
20/30 drafting program w/animation. 640K, color. 
! (2 | COMM 2a,b—(2 disks) Procomm 2.42, an excel- 
Й lent modem program with terminal emulation. 
( | EDUCATION 3—PC-Fastype 1.20 typing tutor, 
| ideal for beginners and advanced students alike. 
[2] FINANCES 3a,b—(2 disks) Express Calc 3.12, 
a powertul and user friendly spreadsheet program. 
[ ] GAMES 8—Striker helicopter attack and Risk, the 
И game of world domination. Color required. 
B [ ] GAMES 12—Backgammon (play the computer) 
and Wheel of Fortune based on the gameshow. 
i ( | GRAPHICS 1— Record and play back screen im- 
ages! Excellent for demo, etc. Color required. 
| [3] GRAPHICS 2a,b,c—(3 disks) An excellent 3-D 
surtace modelling and shading program. Color. 
[2] INFO 2a,b—(2 disks) Zip-Phone, national 
{ areacode/prefix to zip-code cross reference. 
[2] LANGUAGE 3a,b—(2 disks) Тһе А86 3.09 
i macro assembler and debugger for 8088/86/286s. 
[2] SHELL 4a,b—(2 disks) Automenu and НОМ II 
4.04 hard disk prog. for custom full-screen menus. 
à L UTILITIES 5—Hard disk utilities for verifying, for- 
matting, parking and optimizing your disk drives, 
C] UTILITIES 6—Aavanced utilities including 
| Mark/Release (remove resident progs w/o reboot!) 
Й [ ] UTILITIES 7—More advanced utilities including 
Masterkey (undeletes files from hard disks). 
i [2] WORD 1a,b—(2 disks) PC Write 2.71, a powertul 
word processing system w/spell checker, laser supt. 
І Most software listed is shareware or user-supported. 


3.5" Iormat add 5 disk. 125 page directory, add $2. 


В MicroCom Systems Cost of items E 
3673 Enochs Street Shipping, — $3.00 
| Santa Clara, СА CA res tax — JJ 
j 95051 Total encl. Д 


наши (408) 737-9000 E 


Mon-Fri 7am-9pm, Sat-Sun 8am-5pm 
шш мәни шщ ма иш ша иш шш иш шы 
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duced. Using the Brown University Cor- 
pus, which contains 1,012,801 words, 
the top 20 words alone account for over 
30 percent of the total. His sort is still a 
O(N?), but it's on such a smaller number 
of words that the O(N х log N) has almost 
no chance to compete. (1 am assuming 
Microsoft is using some variant of the 
Quicksort.) Which would you rather 
sort, 20 words at O(N’), or 300,000 at 
O(NXlog;N)? I realize that the frequen- 
cies decrease as you move down the list, 
but even without the count, it is easy to 
see that his output file will be considera- 
bly smaller. Also, as the size of the input 
file grows, the size of the output file will 
probably grow only at an inversely expo- 
nential rate. In other words, the bigger 
the file, the more advantage Pountain's 
method will have, and his times show it. 
Also, he will be able to process input files 
of much larger sizes than the 63K-byte 
limit of the MS-DOS Sort utility. This is 
a very impressive piece of work! 
David Harvey 
Salt Lake City, UT 


In "Sorting Out the Sorts," Dick Poun- 
tain asks how his Usort program can be 
an order of magnitude faster than the MS- 
DOS Sort utility. There are two possible 


` answers. 


First, programs written for specific ap- 
plications are always faster than general 
solutions. For instance, a Turbo Pascal 
program is going to average a set of num- 
bers faster than a Lotus 1-2-3 spread- 
sheet. Removing duplicate words while 
sorting the file has a definite impact on 
this specific program. Assume Mr. Poun- 
tain’s 15K-byte file has 2000 words in it 
and that each word is duplicated (on aver- 
age) five times. If Sort is as fast as theo- 
retically possible (O(n log n)), then it 
would complete in 0(2000 log 2000), or 
0(22,000). (Read O(x) as “big 0 of x.” 
The symbol *« is the exponentiation op- 
erator. All my logs are base 2.) Without 
eliminating duplicates, Usort would take 
0((2000)жж2)), ог 0(4,000,000). But by 
eliminating duplicates, Usort takes 
0((2000/5)**2), or 0(160,000), a 25-fold 
increase in speed. 

Second, one way that parallel comput- 
ing systems increase their computing 
power is by dividing a given problem into 
subproblems and assigning each sub- 
problem to a separate CPU. (Quicksort is 
based on dividing an array of items in two 
smaller arrays that are then recursively 
sorted by Quicksort again.) Mr. Pountain 
divides his problem into subproblems by 
using 26 lists arranged by the first letter 
of the sorted words. If the first letters of 
words were distributed evenly among all 
letters (which they are not), it would re- 
duce the execution time of Usort to 


0((400/26)**2), or 0(236). This is two 
orders of magnitude faster than Sort. 
Keep in mind that when considering 
theoretical speeds of sort algorithms, 
they are considered only for a large num- 
ber of items to sort, only the number of 
comparisons are counted (it is assumed 
that the time to compare two items far 
outweighs the time spent moving them 
around), and they are accurate only to 
within an arbitrary constant. Thus, you 
can have the effect of a well-written Bub- 
ble Sort sorting an array faster than a 
poorly coded Quicksort (for up to per- 
haps several hundred items). On examin- 
ing the algorithm Mr. Pountain used, it is 
easy to see how he can achieve a factor- 
of-10 improvement over the MS-DOS 
Sort utility. 
Gregory Rochford 
Lewisville, TX 


Landscape Simulation 
In the Programming Project “Creating 
Fractals” (August), William A. McWorter 
Jr. and Jane Morrill Tazelaar briefly refer 
to “imitating or modeling nature." An- 
other approach to fractals, commonly 
used to simulate landscapes, includes the 
use of random numbers. This technique 
is easily applied to closed geometric 
shapes. Although true landscape simula- 
tion also uses more advanced graphics 
techniques, interesting wire-frame land- 
scapes can be generated using theory 
similar to that of Heighway’s dragon. 
Using a square as an example, the 
shape is subdivided into quadrants, each 
of which is in turn subdivided into quad- ` 
rants. This process continues in a recur- 
sive manner until the desired level of de- 
tail has been reached. Comparing this to 
the dragon, day zero would be the initial 
square. It is divided into 4 parts on day 
one and 16 on day two. When the divi- 
sions are performed to produce equal 
parts, one gets something resembling 
graph paper. This is where the random 
numbers come in. Instead of dividing a 
segment at its midpoint, it is divided at a 
point generated to lie randomly within a 
circle drawn about the midpoint. This 
random point is not usually on the line 
being divided, which is what makes 
things interesting. In order for the same 
distortion factor to be applied to all levels 
of recursion, since the segments being di- 
vided become progressively smaller, the 
radius of this circle should be expressed 
as a percentage of the segment length. 
Whether you get farmland, gently rolling 
hills, or rocky cliffs depends upon the 
magnitude of the distortion factor. 
Following is an algorithm to calculate a 
coordinate for a "random midpoint.” 
Both coordinates of all segment division 
continued 


For compiling speed, 
you can’t do better than 
Let's С. But to really 
speed up programming 
you can't do without the 
powerful source level 
debugger, csd. 

If you want the 
power, portability and flex- 
ibility of C, start with the 
complete compiler, Let's C. 
For utilities, editor, compil- 
ing speed and fast, dense 
code, Let's C has it all. 

Butto get your pro- 
grams up and running you | 
need more. Because even the fastest compiler 
can't outrun bugs. You need the revolutionary C 
Source Debugger, csd. 


CUT DEVELOPMENT TIME IN HALF 
WIT 


csd lets you bypass the time consuming frus- 
trations of debugging—like long dumps and clunky 
assembler. With esd, you actually debug in С. You learn 
faster because you watch your program run in С. You 
finish faster because csd combines the speed of a compiler 
with the interactive advantages of an interpreter. The end 
result? Development time is sliced in half. 


LET'S C AND csd FEATURES 


e For the ІВМ-РС and Compatibles 
® Not copy protected 


Sieve Benchmark 
(Compile time in seconds) 


Lets С: 2.8 (On 512K 6Mhz IBM-AT) 
Turbo C: 3.89 (As advertised) 


° Debug i in С source AETA сш 
assembler 

e Monitor variables while 
tracing program 

* Does not change program speed 


ew таке п шу 
e Fast compact code plus register 
variables ог size 


e Full Kemighan & Ritchie C and e Provides separate source, eval- 
extensions uation, program and history 
• Full UNIX compatibility and windows 
complete libraries ® On-line help screens 
ө Many powerful utilities including ® Can interactively evaluate any 
make, assembler, archiver, cc one- C expression О 
step compiling, egrep, pr. tail, we e Can execute any C function in 
e MicroEMACS full screen editor your program — 
with source included e Trace back function 
• Supported by dozens of third e Ability to set trace points 
party libraries e Not copy protected 


PRESENTING THE DIFFERENCE BETWEEN 
FAST COMPILING AND FAST PROGRAMMING. 


REVIEWERS ARE 
RAVING ABOUT 
LET'S C AND csd. 


"Let's C is an ingx- 
pensive, high-quality 
programming package... 
with all the tools you will 
need to create applications.” 
—William G. Wong, BYTE, 
August 1986. 


“The performance and 
documentation of the $75 
Let's C compiler nval those 
pf C compilers for the PC 
currently being sold for 
1 $500... highly recommended...” 


LIMITED TIME | —Marty Franz, PC TECH JOURNAL, August 1986. 
OFFER 
FREE csd 
H csd WITH LET'S C! 


"csd is close to the ideal debugging environ- 
ment...a definite aid to learning C and an 
indispensable tool for program development.” 
—Wilham G. Wong, BYTE, August 1986. 


“This is a powerful and sophisticated debugger built on a 
well-designed, ‘serious’ compiler.” 
—Jonathon Sachs, Micro/Systems Journal, April, 1986 


START TO FINISH, THERE’S NO 
BETTER ENVIRONMENT. 


Get started with the right C compiler and you'll have 
everything you need for development-including source 
level debugging. On top ofit all, Let's C and csd are today's 
best values in professional C programming tools. And 
most reliable: Mark Williams C compilers have been sold 
with DEC, Intel апа Wang computers since 1981. 


60 DAY MONEY BACK GUARANTEE 


Mark Williams gives you a full 60 days to find out just 
how good Let's C and csd really are—or your money back. 

So if you want more than a fast compiler-if you want 
your programs up and running fast, ask for Let's C and 
csd. You'll find them at your software dealer's, in the soft- 
ware department of your favorite bookstore, through the 
Express Program at over 5500 Radio Shacks or you can 
order now by calling 1-800-MWC-1700.* 


* In Ilinois call, 1-312-472-6659. 


Mark 
Williams 
Company 

1430 West Wrightwood, Chicago, Illinois 60614 


© 1987 Mark Williams Company 
Let's Cis a registered trademark of the Mark = мк Company. 
UNIX is a trademark of Bell La 
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points should be calculated using such an 
algorithm. Function random returns a 
random number between 0.0 and 1.0. 
Unless you use a machine with very fast 
graphics, you should draw the shape after 
all data points have been calculated. 


segment _length=abs(point_ 
2-point_1); 

increment = random( ) * (circle_ 
radius * segment, length); 

mid point- (point 1-4point. 2) / 
2,0; 

sign = random() +0.5; 
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if (sign = 0) 
mid. point = mid. point - 
increment; 
else 
mid_point = mid_point + 
increment; 


Cynthia H. Verdow 
Paris, France 


Fascinating, But... 

Tibor A. Hoffmann’s letter (Matrix In- 
version," August) is fascinating, but it 
raises many questions. I suggest three. 


Fortron 
80386 


Beats the 


Fortron provides 


nine aia тата 4 more of the features 
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you need! 


Compare Our Standard 
Features 


е Intel iSBC 386 Compatible 

е Standard 2 MB Memory (Expandable 
to 16 MB) 

è 2x 32 Bit Wide Data Bus 

e Supports 80287 Math Coprocessor 

е Supports 80387 Math Coprocessor 

е On-Board 2 serial/1 parallel port | 


Applications 
Compatible with IBM PC/AT™ Ideal for 
CAD/CAE/CAM/CAT workstations, 


network file servers, multi-users 
UNIX/ZENIX. 


Order the complete system or Individual 
components. 


Corp. accounts and VARS welcome, too. 


FORTRON 


2380 Qume Dr. Ste. F 
San Jose, CA 95131 
Ph: (408) 432-1191 
TX: 559291 

FX: (408) 432-1303 


Intel ‘SBC 38615 a registered trademark of Intel Corp 


Hours: Mon.-Fri. 
7 a.m.-6 p.m. PST 
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First, Mr. Hoffmann requires that the 
vectors representing equations have “‘last 
elements" equal to — 1, a particular scal- 
ing of the equations that is unattainable if 
the right-hand-side vector has any zeros. 
This is a severe restriction (it excludes the 
finite-element version of Laplace’s equa- 
tion), and it seems unnecessary to the 
method. Has something gotten scrambled 
in the account? 

Second, the two extreme cases of well- 
conditioned and exactly degenerate sys- 
tems are indeed handled cleanly using 
exact arithmetic, but the way to handle ill- 
conditioned systems with finite-precision 
arithmetic is not obvious. Perhaps if one 
chooses to orthogonalize in the correct 
order, then numerical stability will be 
achieved. That sounds like a latter-day 
search for pivots. 

Finally, the prospect of directly solv- 
ing a large, sparse system, which is sug- 
gested by various comments in the letter, 
is practical only if the subspace represen- 
tation stays sparse. Is there any reason to 
expect that it will? 

At the very least, а lot of nonobvious 
detail has been omitted. Before I tackle 
that detail, I would like to see a more 
complete account, a working program, or 
preferably both. Can anyone supply 
either? How do I contact Tibor Hoff- 
mann? 

Philip Ekstrom 
Shaw Island, WA 


You can contact Dr. Tibor Hoffmann at 
H-1132, Budapest, Kadar Str.13, Buda- 
pest, Hungary—Ed. 


Hybrid Integers 

While working on a project for a unified 
approach to computers in a hospital set- 
ting, I had to determine a way to mini- 
mize the space requirements of labora- 
tory test results. The vast majority of 
these results are real numbers, ranging 
from 4.53 million red blood cells (per 
milliliter) to 1.2 nanograms of Digoxin 
(рег ті). Among them was a common 
theme, the units (i.e., million RBCs рег 
ml or ng Digoxin per ml) were always the 
same, and they had a finite precision, 
rarely more than four digits. 

As a result, the data-compression algo- 
rithm could be simple and lose no preci- 
sion by creating "shifted integers." 
Shifted integers are a cross between reals 
and integers that store the mantissa in an 
integer (2 bytes) and the exponent in a 
byte, thus decreasing the storage require- 
ment by a factor of at least 2. (This safely 
assumes real numbers are represented as 
6-, 8-, or 10-byte values, depending upon 
the language implementation.) In this 
way, 4.53 million red blood cells are rep- 

continued 


INTRODUCING FAST FORWARD: 
NOW ANY SOFTWARE CAN RUN UP TO 10 TIMES FASTER. 


No more doodling while your database 
goes digging. Or lollygagging while your 
spreadsheet loads. Or taking five while your 
word processing program takes forever 

With Fast Forward, any software runs 2 to 
10 times faster 


CAN SOFTWARE REALLY 
DO THAT TO SOFTWARE? 


Fast Forward can. Normally, your com- 
puter is constantly going to your disk and 
wading through massive amounts of data. 

But with Fast Forward, data is retained in 
your computer's internal memory. Which is 
incredibly fast. Much faster than hard disks. 
Hundreds of times faster than floppies. 


FAST FORWARD PERFORMANCE 


|_| with Fast Forward Ё without Fast Forward 


dBase III 


3.15 minutes 
29.6 minutes 


WordStar 3.3 


12 seconds 
40 seconds —  — PÓ—— 


(Test: Move cursor to end of 46 page document) 


(Test: Add and delete 225 records) 


Lotus 1-2-3 


21 seconds -— 
51 seconds 


(Test: Load spreadsheet, 8 columns by 962 rows) 


All tests done on 640K IBM PC, 20 megabyte hard disk and 
floppy drive. 320K RAM allocated to Fast Forward. 
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THE MORE YOU USE IT, 
THE FASTER YOU GO. 


Once installed, Fast Forward works invisi- 
bly. As you use data, it's automatically stored 
in your computer’s memory—and instantly 
available the next time you need it. Programs 
requiring frequent disk access (like dBase III) 
will show amazing improvements. And adding 
extended memory gives Fast Forward more 
room to work. So software runs even faster 


PERFORMANCE H 
A NEW PRICE: $69. 5. 


You can buy a faster computer Or an 
expensive accelerator board. But if you're ready 
to turn on the speed without turning over a bun- 
dle of money, ask for Fast Forward. It's from 
the Mark Williams Company, makers of quality 
software tools since 1976. And it's available at 
your software dealer In the software depart- 
ment of your favorite bookstore. Or by calling 
1-800-MWC-1700.* 
And hurry. Because 
itll be going fast. 
*In Illinois: (312) 472-6659 


Mark 
[UU Williams 

Company 
1430 West Wrightwood 
Chicago, Illinois 60614 
Fast Forward runs on IBM-PCs and 


10096 com patibles. Not copy т ж 
© 1987, Mark Williams Company 
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This ad is for people who 
don't know where to find Smalltalk. 
Or why. 


Today, the single most important emerging software technology 

is OOPS, object-oriented programming. It's destined to dramatically 
change the way you use your personal computer. 

You'll find it doing things you never expected. 

And by people you never suspected. 


At the UCLA Medical 

Center, it sees 

patients before the 

doctor does. 

In an emergency room in Mike McCoy, M.D., at the UCLA Medical 


HT - - Center found that he could eastly interface 
керг ыы tion” lives Smalltalk/V with ВАЗЕ and Post. 


Script. His application, now in use at 


What tf a medical textbook could come to life? What the Clinic, turns a functional status 

if it could show the effects emergency treatment might —— questionnaire on each new patient into 

have on patients? And do it all through moving pic- a laser printed, advisary analysis for 

tures? These thoughts led Folkstone Design, Edge the doctor to review prior to seeing the 
Training & Consulting, and Inform Software in patient. A program like this would 
Vancouver, В, С, to create the first animated, inter- normally take a specialist months to 
active textbook for emergency тот technicians and produce. It took Рк McCoy less than 
in-training paramedics. They found Smallialk/ V 100 hows with 
could easily facilitate a combination of text, color Smalltalk/ V. 


graphics and animation to illustrate various 
physical processes and the results of 
medical intervention. 
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It's working on 


Florida's freeways. 
Running on ІВМ $ new PS/2, a Smalltalk/V application 
developed by Greiner Engineerings Mike Rice, lets high- 
way engineers create highly sophisticated graphic analyses 
of any proposed reconstruction. So now, instead of having 
to deal with a gridlock of Federal and State regulations, 
engineering specificattons and endless calculations, an 
engineer can quickly explore alternative design strategies 
using a mouse, windows and VGA color graphics. 
Smalttalk/V requires DOS and 512K ДАМ (00 ІВМ PC/AT/PS ог compatibles and a CGA, 
EGA, Toshiba T3100, Hercules, я АТ“ 0 graphic hic controller. A Microsoft or compatible 


meuse is recommended. Net copy н 0800. PostScript and PS/2 are trademark s of 
Anton Tate, Adobe Systems and International Business Machines Corporation respectively. 


You can find it in space. 

Ona project commissioned by NASA, Пк Christine Mitchell 
at the Georgia Institute of Technology, chose to use 
Smalltalk/V as an integral part of a new man-machine 
interface. The application, written 1n Smalltalk, continually 
monitors the commands of the Satellite Network Operator, 
the state-of-the-network and the overall mission plans. 

To NASA, Smalltalk/V means 
real-time. Real OOPS. Real results. 


ыы = at сизеп | 
= m | 


№5 tracking 
white-tail deer on 

the Barrier Islands 
of Georgia. 


Dx. Lee Graham, a National Park Service | 4 1 . . : 
ecologist chose Smalltalk/V to write an appli- чм, " It’s making headlines in Arizona. 
cation to help manage the white-tail deer popu- \ When Digital Composition Systems sat down to build an 
lation on the Barrier Islands of Georgia. Dr. Graham 4 electronic typesetting system, they had three major requirements. 
found that Smalltalk/ V with its visual interface and It had to have the most advanced user interface. It had to be fast. 

class structure, 15 a perfect tool to graphically simulate And, it had to be able to turn untrained personnel into high quality 
the complex, ecological interactions of natural systems. typographers. Of all the languages in the world, they chose Small- 


talk/ V. The result is the Signature Senes, recognized and reviewed 
by The Seybold Report. Its now marketed by Digital Composition 
Systems and one of the largest digital typesetting firms їп the 
world, Varityper АМ International. 


What thousands of people And it’s easy to learn. It comes Or, write to Digitalk, Inc., 9841 Airport 
have found is COPS. complete with a tutorial that’s the Blvd., Los Angeles, CA 90045. Then 
Object-Oriented Programming (OOPS) best introduction to OOPS available. | discover all the great things you сап 
is programming by defining objects, Smalltalk/V also has afew other do with your PC and Smalltalk/V. 
their inter-relationships and their features worth noting. Like a user- 


behavior. Objects can represent both extendable, open ended environment. 
real-world entities like people, places, Source code with browser windows 


or things. They can also represent for easy access and modification. 
useful abstractions such as stacks, A huge toolkit of classes and objects 
sets and rectangles. for building a variety of applications. 


OOPS models the A sophisticated source-level debugger. 
way you think and the Object-oriented Prolog integrated 
way things really are. It with the Smalltalk environment. And 
lets you solve problems bit-mapped graphics with bit and 
by breaking them down form editors, just to name a few. 
into easily handled _ Then, there's its unbelievable _ 
sub-problems and their | price of only $99.95. (Optional appli- 
inter-relationships. The cation packs at $49.95 include 


solutions you come up Communications, EGA/VGA Color 
with can be re-used to апа Goodies.) | 
solve new problems. And it has a 60 day, money-back 
Ultimately OOPS makes guarantee. = | NE. 
programming a simple, With all this to offer,it probably mass 
logical process of building on the wont come as a surprise to you AE 
work of others. that more people are solving more 
problems with Smalltalk/V than 
Why thousands more any other OOPS. 
are finding their way to See your nearest dealer 
Smalltalk/V. today for your own Small- 


First of all, Smalltalk/V makes OOPS — talk/V. Or, order it direct 
with MasterCard or Visa 


easy. 
It’s also fast. In fact, it’s the fastest at (800) 922-8255. 
OOPS programming available on a PC. 


*Now that you've found us, write us. Tell us some of the 
Circle 86 on Reader Service Card great things you're doing with Smalitalk/V. You could be in our next ad. 
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Whether you're a newcomer to 
CAD or just looking for a reliable, 
low-cost plotter for your PC CAD 
system—start here. With the popular 
Houston Instrument™ DMP- 41/42 
series plotters. 

Priced at $3,295* these single-pen 
plotters give you the features you 
need for a sensible start—field-tested 
reliability, C and D size plots, good 
resolution, a wide selection of plotting 
media and pens, and compatibility 
with hundreds of software packages. 

Enter the PC CAD world with the 
DMP- 41/42 series—the plotters that 
offer superb reliability and excellent 
performance at a very affordable 
price. Learn about the advantages of 


НІ Priority Response Programs 
featuring a competitive leasing plan 
and an express service agreement 
that can replace your plotter overnight. 

Begin by calling 1-800-531-5205 
(512-835-0900 if in Texas) or writing 
Houston Instrument, 8500 Cameron 
Road, Austin, Texas 78753. In Europe, 
contact Houston Instrument, Belgium 
МУ, Rochesterlaan 6, 8240 Gistel, 
Belgium. Tel.: 32-(0)59-277445. Tlx.: 
846-81399. 


howston | 
Instrument: AMETEK 


*US. suggested retail price. Prices subject to change. 
Houston Instrument is a trademark of AMETEN, Inc. 
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resented as 453^, and 1.2 nanograms Di- 
goxin as 12:19, 

In addition to simply reducing the 
amount of storage required, this method 
also allows for faster comparison of 
values, because values you might com- 
pare all have the same exponent, and only 
the integers need be compared. Statistics 
on the data are faster to compute, since 
integer arithmetic is faster than real arith- 
metic. However, this is likely to be a sig- 
nificant consideration only when being 
performed thousands of times (as on a big 
hospital system). 

Recently, I was daydreaming about the 
future of microprocessors, and I won- 
dered about the possibility of introducing 
shifted integers in silicon. (Granted, 
strings were first implemented by com- 
pilers and only years later in silicon—the 
advantages being speed and some stan- 
dardization—the practical reader can 
substitute compiler for microprocessor, 
and ГЇЇ dream.) In my particular applica- 
tion, I find them useful, but as a built-in 
data type, they would be easier and even 
faster to use. To be written in silicon, 
there would have to be many uses in addi- 
tion to my single application, but I sus- 
pect that there are. 

For example, business financial calcu- 


i ны buildup оті the. 

carpet near your computer 

can put 12,000 volts 

at your fingertips. 

When discharged, you only 
flinch. But your computer's 

memory can be jumbled, data 


scrambled, microchips permanently | 
damaged. You can avoid zapping hardware, | 
software, and yourself with Static Guard™ | 
А periodic spray on furniture and carpet around | 
your work station safely eliminates static | 

and lets you avoid the consequences 

of a 12,000 volt discharge. | 
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lations (to the penny) with millions or 
billions of dollars might be faster than 
BCD (again, the exponent is always —2) 
and more accurate after multiple calcula- 
tions than reals; this is because mantissa 
arithmetic would be integer arithmetic. 
Census data might require less storage 
space. In the calculation of the largest 
prime numbers, linked lists of shifted in- 
tegers (particularly in a parallel process- 
ing system) could be used. 

If the idea is to be preserved in silicon, 
it must be described in a manner that will 
benefit a wide range of applications. As 
such, I envision three types of shifted in- 
tegers: 3-byte, 6-byte, and 10-byte, 
loosely paralleling short integers, long 
integers, and 80-bit reals. The 3- and 6- 
byte versions would have 8 bits of expo- 
nent, and the 10-byte values would have 
64-bit integers with 16-bit exponents. 

(Extra decimal places can be garnered 
if the 3-byte value uses only 6 bits of ex- 
ponent, the 6-byte value uses 7 bits, and 
the 10-byte value uses 12 or 15 bits, but 
this might complicate internal conversion 
to and from integers and reals. Determin- 
ing the best set of sizes might be best 
tackled by trial and error in compilers 
first and later silicon implementations 
based on de facto standards.) 
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These three type sizes combined with 
the stringing process would enable di- 
verse applications. 

But how do you manipulate (1.e., add, 
subtract, multiply, divide, modulate, 
etc.) these new data constructs? Within 
the processor, all sizes of shifted integers 
should be compatible, and the result of 
manipulation yields the largest size of 
data type used. There should be a special 
carryover register for addition and multi- 
plication that would contain the address 
for the amount of any carryover of the 
mantissa (it would then be up to the pro- 
grammer how to dispose of the loss in 
precision, or to string this value to the re- 
sult). The issue of division and modula- 
tion is a little more difficult. Should the 
division affect only the mantissa? This 
seems most appropriate when the expo- 
nent is less than zero, but what about 
when it’s greater than zero? 

There should also be a remainder reg- 
ister that holds the address of the re- 
mainder of division (and thus defines the 
modula). In this way, no data is lost, and 
you can even perform further division on 
the remainder. 

Conversion would be allowed to and 
from integers and reals. Trigonometric, 

continued 


‚ Look for Static Guard™ in super- 
markets and drugstores everywhere. 
Then use our coupon to save 356, your 
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transcendental, and similar noninteger 
functions would be performed only after 
conversion to reals. 

I believe this new digital data type has 
the potential to increase computation 
speed and decrease storage space (both in 
memory and on disk) for certain applica- 
tions. It maintains the precision of inte- 
gers but allows the broad range of reals, 
and thus it might be a useful addition to 
future compilers and microprocessors. 
Until that time, I hope someone else will 
benefit from using shifted integers as a 
defined data type. I recently read that the 


Intel 80486 still has 250,000 noncom- 
mitted transistors... 

Larry Ozeran 

Los Angeles, CA 


Paying the zper 

In answer to my letter to BYTE (“Easy As 
т,” May) Klaus D. Mielenz's letter 
(“BASIC Archimedes," August) asserts, 
without supplying a reference, that the 
original discoverer of the formulas given 
to calculate т was none other than the 
great early Greek mathematician, Archi- 
medes (287-212 B.C.). 
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$20.00 Discount Exclusively 
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$69.95 
MIRROR II 


Detter Bost 


tal Communucations Assocctes, 
ond сотро Зе sysients running 


60-DAYS RISK FREE 


Don'tlet their “New Flagship" 
‘leave you at the dock. Try 
MIRROR II for 60-Days, RISK 
FREE! Why sacrifice 
Crosstalk XVI compatibility, 
with an expensive voyage on 
the “New Flagship” and no 
guarantee of FreePassageif 
you don't like the trip. 

To order call Toll Free: 1-800- 
634-8670 (In Florida call: 
(904) 878-8564) 


$69.95 [= [<<] 


рена рушд $5.00 
{COD add $3.00} 
Overseas Orders $18.00 
Florida Residents add 
5% Sales Tax 


MIRROR IL. 


A Bele. Nyheten — 


тм 


336 Office Plaza Drive 
Tallahassee, Florida 32301 
(904) 878-8564 

Telex: 6714280 KLON 


{ MIRROR, MIRROR П and SofKione ore 
O3 20 or higher inctuding fhe іВМАР5/2 
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Perhaps with generous “interpreta- 
tion,” this contention can be supported, 
but what if the formulas were presented 
in the following simple and recognizably 
useful form? 

(In the following, "SOR()" indicates 
square root.) 


1. Let 5 =0 and let P522. 

2. Let S,=SQR(2+S,-1:) and P,=2 х 
P,.,/S, for k=1 to N. 

3. Then the limit of P, as N approaches 
infinity is v. And still more striking, 

4. If for any values of Py and Sy, Ry=2 х 
Py X(1+1/Sy)/3, then Ry converges to т 
with twice the figures of accuracy of Py. 
(N= 14 will result in about 16 digits of ac- 
curacy for Ry.) 


Practical as these formulas are for 
computers, they are tedious and nearly 
useless for hand calculation, because a 
square-root approximation, ѓо the full ac- 
curacy of the final result, is required on 
each iteration. 

Archimedes would have had to per- 
form such an approximation without ben- 
efit of the presently used square-root al- 
gorithm devised by Gauss more than 
1500 years later. Neither was Newton’s 
iterative method for finding roots avail- 
able, which is now the standard method 
used on computers. 

In fact, even the unending decimal 
fraction was probably unavailable, be- 
cause this is essentially an infinite series 
first sanctified, if not invented, by the 
calculus of Newton. Imagine, for each 
square root, finding an approximate frac- 
tion with an integral numerator and de- 
nominator to the accuracy required for 
the final result. 

Still, there is no doubtthat Archimedes 
was а ргеа( mathematician, and it is alto- 
gether possible that he originated these 
formulas in the form given. In any case, 
some later mathematician, with or 
without Archimedes’s prior assistance, 
must have published them, and I would 
like to obtain such a reference and/or a 
relevant quote if Mr. Mielenz, or any 
other reader, could supply them. 

As for Mr. Mielenz’s alternate pro- 
gram, it should be noted that its comple- 
tion depends on the exact equality of two 
successive values of P,,,, called P# and 
PIZ. Due to rounding errors, this may not 
occur in all implementations of BASIC. It 
is generally poor programming practice 
to rely on the precise equality of two com- 
puted real variables. When it does occur, 
extra iterations with no improvement of 
the final result may be required. 

Correcting the typo in line 20 of the 
Mielenz program (replacing 20# with S#) 
will make the program run, but Micro- 

continued 


| THE COMPLETE NETWORK SOLUTION 
IS NETWORK BOARD FREE. 


М the right connections. The decision is yours. Now 
that most companies have multiple levels of computing 
power, you need more than just a short-term answer to your net- 
working demands. 

You know what you need... DOS program compatibility, 
multi-tasking, expandability, file/record locking with password- 
protected security, remote access, and ease of use. In short, you 
need LANLink™..the complete networking solution. 


Network Board Free...Network Operating System 
Complete. In 1985, LANLink™ was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes. To this day, all it takes to set up a LANLink™ 
network is inexpensive cable, network software, and the very 
Same communications ports most PCs & PS/2s already have. 

And now, LANLink™ comes with its own network operat- 
ing system...PC-MOS/386™ So you're no longer dependent on а 
system designed for single users and stand-alone computers. 


The First Network You Buy...The Last Network 
You'll Need. Designed to take full advantage of the newest 
80386 machines, LANLink™ provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC- 


DOS Program Compatibility... Complete 
Connectivity. dBASE IIT, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink™ compatible. The network enables security-cleared 
users to access and share everything from programs and data- 
bases to high-speed laser printers and large-capacity hard disks. 
R-LAN™ or Remote-LAN, gives you the ability to access the 
LANLink" system, via modem, whether you're across the street 
or across the country. 


A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN- thats file 
transfer software which masquerades as a network. Or, you can 
get LANLink™ And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 


and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below. 


CALL: 800/451-LINK 


In Georgia: International/OEM Sales: Кезейеге/ УА Кс: Canada: 


compatibles. 404/441-2580 404/263-1006 404/448-5465 800/387-0453 

It lets you expand as your office networking needs grow. 3577 Parkway Lane, Atlanta,GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 
Each user gets multi-tasking capabilities, and you can network ————————ÀB ——— 
different types of computers. If desired, you can have multiple yy 
servers. And with the terminal support upgrade, you're able to See us at Boom #4124 S | 4 ink: 
use terminals, or PCs, as satellites in multi-user “work groups: COMNDE Ра! '87 

| THE SOFTWARE LINK. 
Circle 278 on Reader Service Card (Dealers: 279) Dealer Inquiries Invited 


LAN Link?" FC-MOS/3867 and R-LAN are trademarks of The Software шал, Inc. PS/2, dBASE И, WordPerfect. Lotus [22$ and Symphony are trademarks of IBM н а , Ashton Tate, 
WordPerfect Corp.. and Lotus Development Corp. гезе теу Prices and technical specifications subject to chine Copvrigbt 81997. All Righis Reserver 
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soft BASICA users will find it still defi- 
cient, computing т to only 7 digits, not 
16 digits as shown. This is because the 
SQR( ) function will return only a single- 
precision result. 

Mr. Mielenz appears to find FOR ... 
NEXT loops objectionable, but he lives 
dangerously with respect to program 
completion. 

I would like to suggest the following al- 
ternate program. My program handles 
the extra-precision squareroot for Micro- 
soft users, and it is assured of completion 
in any version of BASIC that supports 16 
digits. 


10 DEFDBLP,S: DEF FNP(P,S)= 
(P+S/P) /2: DEF FNS(S) -FNP(FNP 
(SQR(S) ,P), S) 

20 P=2: WHILE S<1.99999999# : 
S=FNS(S+2): P=2*P/S: WEND: PRINT 
2%р%(1+1/5) /3 

RUN 

314159265 3589793 


Microsoft BASICA users may be inde- 
pendently grateful for the perfectly gen- 
eral and efficient 16-digit square-root 
function FNS(S). 

John T. Godfrey 
Punta Gorda, FL 


Powerful Idea 
Bill Gates’s article, “Веуопа Macro Рго- 
cessing,” which appeared in the special 
Applications Software Today edition of 
BYTE, calls for a common application 
protocol that would provide a program- 
matic interface to the functions of multi- 
ple applications, to supplement the user 
interfaces for these functions. Such a pro- 
tocol would permit the creation of useful 
macro programs that combine and inte- 
grate the functions of several applica- 
tions, using a standard macro language. 
This is a powerful idea, and it is en- 
couraging to see the head of a major soft- 
ware company advocate it in such con- 
vincing detail. But it is not an entirely 
new idea (in the mainframe and minicom- 
puter arenas, IBM’s Rexx and Exec? lan- 
guages and the various Unix shell lan- 
guages are macro languages in Gates's 
sense), and it has some clear limitations. 
Applications commands sometimes 
have many relevant outcomes, each of 
which must be dealt with in the macro 
program. Too often, though, sophisti- 
cated pattern matching is needed to dis- 
tinguish these outcomes. This greatly 
complicates the task of writing nontrivial 
macro programs. Moreover, changes to 
the underlying applications can change 


both the outcomes and their distinguish- 
ing patterns, thus invalidating existing 
macro programs. 

It is possible to overcome these prob- 
lems by designing and maintaining appli- 
cations commands as if they were pro- 
gramming-language statements or library 
subroutines, but this may be asking too 
much of applications developers. 

Chris Shaw 
Manhattan Beach, CA 


FIXES 


Clarification 

On page 62 in the September What's New 
section, we incorrectly stated that Draw- - 
Structures contains 67 chemical struc- 
tures. In fact, the program contains more 
than 300 structures in 67 PICT-format 
documents. 


Syntactical Error 

In listing 1 under Jerzy Tomasik's letter 
(“С Syntax Checker," September) our 
syntax checker needed a syntax cbecker. 
In the left-hand column, the fourth else 
if statement from the bottom should read . 
elseif(ca=='\''). № 
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We Beat Ihe Competition Four Ic Ncne 


No Hype! No Frills! It's true. In fact, our EPROM 

PROGRAMMERS have become an industry standard 
among many leading computer corporations. Why 1$ 
this? Because they have discovered, as you will, that 


GTEK® programmers are the BEST programmers on 
the market today at a very reasonable price. 


MODEL 9000 

—If speed is what you want, speed is exactly what 
you'll get with this programmer. The 9000 is the 
fastest programmer on the market today, and it can 
program the largest variety of chips ever created. 


MODEL 7956 

— How about increased productivity? Well, with the 
7956 you can increase your productivity. Our GANG 
allows you tocopy 8 EPROMS at a time, thus 
decreasing programming time. 


ORDER TOLL FREE 1-800-255-GTEK (4835) 
TELEX 315814 (GTEK UD) 
MS & Technical Support 1-601-467-8048 
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MODEL 7344 

— With this Personal Pal Development System, you 
provide the PC and a current version of DOS, and we 
will provide you with a COMPLETE set of 
engineering tools for PAL implementation and logic 
design. 


MODEL 7228 
—This intelligent programmer allows SUPER FAST 
programming for higher productivity. 


СТЕК" programmers...when you need the BEST of 
ALL programming worlds, GTEK* has the 
programmer to fit all of your needs. And now, all 
GTEK* programmers are compatible with the PS/2 
family. So, call or write us today! OEM and 
distributor inquiries welcomed. 


DEVELOPMENT HARDWARE & SOFTWARE 
Drawer 1346 
Bay St, Louis. MS 39520 U.S.A. 
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After Our Engineers 
Met Your 
Demands For Price 


Performance 
And Compatibility... 
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Power That Means Something Better for 
Everyone.The AST Premium/386 is a sigh 
of relief to users trying to decide whether 
to support IBM's* vision of the future, or 
remain in the industry-standard world of 
compatible 80386 machines. 

With 20 MHz, typical 0-1 wait-state oper- 
ation, a 32-bit data path from CPU to memory 
and a fully arbitrated industry-standard bus, 
the AST Premium/386 is the first 80386-based, 
Al-compatible computer to provide the 
crucial multimaster functionality of IBM's 
Micro Channel" architecture. 

Multimaster Capability. AST's Multimaster 
Bus is a shared memory architecture that 
improves performance by eliminating CPU 
involvement in data transfers. Its ability to 
accommodate advanced coprocessor and 
multiprocessor architectures makes the 
AST Premium/386 the 
perfect solution for any 
application that can take 
advantage of intelligent 
coprocessors and control- ыш ins 
lers, such as backend data- 
base processing, intelligent 
graphics controllers for [ 
CAD/CAE/CAM or desk- 
top publishing, and intel- 
ligent disk controllers for 
network file servers. 

Bus Master Disk 
Controller. AST's Bus 
Master Disk Controller 
actually supervises the transfer of data from its 
memory across the bus to the system memory 
without involvement of the CPU or mother- 
board DMA devices. 

In addition to providing ST506 or ESDI 
compatibility and optional disk caching, AST's 
intelligent disk controller can be optimized 
to provide overlapping operations for a multi- 
tasking environment. 

The Most Compatible 80386 on the Mar- 
ket. Best of all, you can continue to run any 
of your existing DOS applications on the AST 
Premium/386, and also take advantage of the 
more advanced multitasking and multiuser 
operating systems such as Microsoft's? MS 
OS/2 апа XENIX? 

The same compatibility is true with hard- 


AST Premium/386 Architecture 


— <= 


13 MB 32-hit 


AST's Multimaster Bus technology allows direct access to main 
memory for faster overall system throughput. 


ware. AST Premium/386 operates with your 
current multifunction and data communica- 
tions cards, as well as newer, more powerful 
board-level peripherals designed for AST’s 
Multimaster Bus. The savings add up when 
you consider all of the existing software 
programs, enhancement boards, drives, moni- 
tors and keyboards you already own. 

Intelligent Memory Management. Up to 2 
MB of memory are standard, expandable to 13 
MB.Which means you have all the memory 
youneed to multitaskapplications using oper- 
ating environment software such as Windows" 
and DESQview^ Plus, more than enough 
memory to fulfill requirements of operating 
systems and applications in the future. 

Continuing the Tradition of Unsurpassed 
Quality. ASTcustomers know what to expect 
—the best in quality, and the best in value. 

The AST Premium/386 
is no exception. That 
means building a sys- 
Disk Controller (ESDI : 
tem using the most 
advanced technology, 
including ASIC and 
surface-mount compo- 
nents. And once it's 
built, test after painstak- 
ing test is conducted 
to prove that the AST 
Premium/386 deserves 
its name. 

Support WhenYou Need 
It, Wherever You Are. 
AST's dedication to its customers is second to 
none. Even though AST's technical support 
team resolves 95 percent of all product 
problems by phone, on-site repair is avail- 
able in 32 U.S. and 3 Canadian centers, with 
more planned. 

AST: The One Best Source for All of Your 
Computing Needs. As the industry leader 
in enhancement products, AST provides a full 
line of the most reliable, high-performance 
memory, data communications and desktop 
publishing solutions available. And while 
our solutions are designed to strictly adhere 
to industry standards, customizing your 
AST Premium/386 with ASTsolutions ensures 
maximum compatibility right down to the 
component level. 


32-bit memory board, 
upgradeable to 13 MB 
using SIMM modules 
ensures your investment 
in future operating 
systems and applications 
without requiring 
additional slots. 


20 MHz, 80386 processor 
for high performance, 
AT-compatible desktop 
computing. 


Multimaster Bus offers 
ability to run concur- 
rent hardware tasks 
while remaining 
AT-compatible. Offers 
key features of IBM's 
Micro Channel while 
protecting current 
investment in AT bus 
standard. 


Support for 80287 and 
80387 coprocessors 
provides users with a 
choice for computation- 
intensive applications. 


Two serial ports, one 
parallel port for attaching 
multiple I/O devices 
without using valuable 
slots. 


High-speed ESDI Bus 
Master Disk Controller 
enhances the performance 
of the AST Premium/386. 
Offers users one of the 
highest performing 80386- 
based, AT-compatible 
desktop systems available. 


220 walt power supply 
provides plenty of power 
for next generation of 
intelligent peripheral 
adapters. 


MS OS/2 compatible 
for maximum software 


flexibility. 


The Intel® 80386 chip brought minicomputer power to the 
microcomputer world. However, its implementation left you with 
only two choices. The first offered faster processing on an 
existing AT® bus. With the second, you got an overall gain in 
system throughput, but only by departing to anew bus standard 
...one that was incompatible with existing PC hardware. 

Both directions required compromise. Which was 
unacceptable to AST® engineers. So, we let them explore a 
third alternative. 

It was, after all, the same engineering team who made us 
number one in the enhancement board industry. And without 
them, the AST Premium™/286 wouldn't have risen to number 
three in 80286 sales after only six months on the market? 

So, when the time came to see the results of their labor, 
we naturally expected a work of art. 

What we got was a masterpiece. 

—the first 20 MHz, 
80386-based computer to offer advanced bus architecture 
without surrendering existing PC hardware compatibility. You 
no longer have to compromise anything for unprecedented 
speed and complete compatibility in a system built for the future. 


"According to IMS America Ltd's National Computer Retail Report, a monthly audit (forthe month ending May 31, 1987) of computer specialty stores in the US. The report tricks 
purchases Бу those resellers. Published in Computer Reseller News Ан диз}! 12 1987 
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The AST Premium/386 Is Just 
One Member Of Our Systems Family 


Don't let its size fool 
you. Operating at | 
10 MHz with 1 


wait state, the AST 

Premium Work- Е m 
station™ is the gor Re а 

most powerful, == - 


AST Руни! 256. - 


80286-based рег- 
sonal workstation in its class. ті. 
It's also the most flexible. The EM ҮНҮНҮН 
proof is in its wide range of con- - 
figuration choices. Every AST 
Premium Workstation comes with 1 to 4 MB 
of RAM on the motherboard, two serial ports, 
a VGA, EGA and Hercules" compatible 
graphics module, a parallel port, MS OS/2 
compatibility and math-coprocessor support. 
The rest is up to you. You can choose 
a model with a 5" or 3%” diskette drive, а 
hard drive, or no drive at all, depending on 
your specific needs. 


AST AST AST Premium 
Premium /386 Premium/286 Workstation 
Microprocessor 80386 80286 80286 
Speed (MHz) 201 10, 8, 6 10 
Wait States 0-1 0 1 
Standard 
sence Up to 2 MB | MB 1 MB 
Expandable to 13 MB 13 MB 4 MB 
Video Adapter Optional VGA/EGA/HGC . VGA/EGA/HGC 
(most models) module 
Expansion Slots 7 2" 2 
Fixed Disk 40, 90, 150 MB 20,40, 70 MB 40 MB 
DisketteSizeand — 54/ 1.2 MB 54" 1.2 MB 54” 1.2 MB 
Capacity 34" 1.44 MB 34" 144 МВ 3%" 1.44 MB 


tT hrec saftware selectable specis for timing-sensitive programs. 


“One 32-bit dedicated to memory, three AT-compatible 16-bit multimaster and one 16-bit AT-compatible: 
and two 8-bit in standard models. 


“One 8-bit, six 816-001 including 2 FASTslots; and four nser slots in standard models. 


AST markets products worldwide—in Europe and the Middle East call: 44-1-568-4350; in the Far East call: 852-5-717223; іп Canada call 416-826-7514. AST and AST logo 
registered ана AST Promtum, AST Premium Workstation. FAST slot статі AST Research. Inc. ІВМ, AT and Personal Computer AT re pistered and Micro Channel tatdemark international 
Business Machines Corp. Microsoft апа XENIX registered and MS OS/2 and Windows trademarks Microsoft Corp. DESQviciw trademark Quarterdeck Office Systems. Hercules trademark 
Hercules Computer Technology. Intel registered trademark Intel Согу, Capri ght © 1987 AST Research. тс, All rights reserved. 
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© AST Premium Workstation 


And you may 
choose to use the 
Premium Work- 
station as a 
smart terminal 
attached to a 
minicomputer 

or mainframe. 
When equipped with any of 
AST’s full line of industry stan- 
dard communications products, 
the Premium Workstation 
provides complete, factory-configured 3270, 
5250 or LAN connectivity. 

You're probably already familiar with the 
AST Premium/286. Altogether, the AST 
Premium Computer family provides reliable, 
high-performance solutions to match speci- 
fic computing needs today, with an upgrade 
path to high power levels in the future. You 
can't make the wrong decision, as long as 
you make sure it's AST. For more information 
call (714) 863-0181. 
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Please send me more information on the following: 
[] AST Premium/386 

[] AST Premium Workstation 

[] AST Premium/286 

[] Please have an AST representative call me. 


Name 


Title 
Company 


Address 


City/State/Zip 


Phone 


AST Research, Inc. 2121 Alton Avenue, Irvine, Ca. 
92714-4992 ATTN: M.C. 


® 
RESEARCH INC. 


CHAOS MANOR MAIL 


Conducted by Jerry Pournelle 


Editing DNA Data 
Dear Jerry, 

I have enclosed a clipping from the PC- 
SIG newsletter about the International 
Association for Scientific Computing in 
Sunnyvale, California, and its CD-ROM 
for biotechnology databases. While I am 
investigating it further for my own pur- 
poses, it seems like the concept might be 
something you would also be interested in 
discussing. 

The explosion in DNA sequence infor- 
mation, and the multitude of ways that the 
biological scientist needs to look at it, is 
creating real problems in terms of effi- 
cient programs for analysis and data for- 
matting. I’m hoping that this may be a 
partial solution. As an example of the 
problems, I’ve enclosed a page of aligned 
sequences from the mitochondrial DNA 
of a number of animals in the artiodactyl 
species. [Editor's note: This species in- 
cludes hoofed mammals with an even 
number of functional toes on each hoof.) 
Each sequence was compared to a cow, 
using the program NUCALN (Wilbur 
and Lipman, Proceedings of the National 
Academy of Sciences, volume 80, pages 
727-730). So far, so good. 

Unfortunately, each line then had to be 
entered (more or less by hand) using an 
editor for the final compilation. Worse, 
when any length changes were made, 
every line past the change (in the whole 
13-page list) had to be adjusted to maxi- 
mize the alignment when all six species 
were simultaneously compared. 

There are lots of editors out there, but 
none will let you word-wrap down 12 
lines rather than to the next line. I'm 
pretty sure there is no general market for 
that particular function in an editor, but 
any molecular biologist comparing more 
than one DNA sequence would love it; 
without some way of efficiently sharing 
information and programs, we either all 
write something ourselves, or just spend 
all that time editing by hand. 

Finally, I think the "computer book of 
the month" listing is too valuable to see 
only once, particularly for us less literate 
computer users. How about summarizing 
your opinions for the current “best” 
Turbo Pascal tutorial, or whatever, in 
every third or fourth issue, and updating 
it as new books appear? 

Philip J. Laipis 
Gainesville, FL 


Thanks for the information. Alas, my 
column is usually too long every month to 
begin with; there's no way I can add 


more, So to рш in new features Га have to | 


cut some out. Sigh.—Jerry 


Revelation 
Dear Jerry, 

I'm writing primarily to thank you for 
all the good advice you've given in your 
column, and secondarily to offer a sug- 
gestion. 

It strikes me as odd that I have never 
seen Revelation mentioned in your col- 
umn, because I think it is exactly the kind 
of program that you would really enjoy. 
Not, I expect, that you do much database 
Work, but if you do anything at all beyond 
a mailing list, it's unbeatable. I do some 
database work for other people as a side- 
line, as well as a considerable amount of 
teaching of microcomputer applications, 
so I watch people coping with their infor- 
mation-retrieval problems all the time. 
About 90 percent of them are trying 
dBASE III Plus these days, and while 
theyarelosing less hairthanthey did with 
dBASE II, it's still an essentially wrong- 
headed program. There are so many 
problems that it can't handle without ex- 
traordinary contortions. 

Over the two years that I've been work- 
ing on this stuff, I’ve come to the conclu- 
sion that if it's simple enough for dBASE 


to handle, you should use WordPerfect, 


which does a reasonable job with lists of 
various types. If it isn't that simple, then 
you need something with actual power, 
like Revelation, or, for multiuser appli- 
cations, Pick. The problem with Revela- 
tion is that it isn't cheap, but neither is 
dBASE, and Revelation will get the work 
done. It's radically different from all 
microcomputer databases except Pick 
and Cornerstone, and there is literally 
no data problem that you can't handle 
with it. 

In case no one has ever sent you a 
copy, Revelation is made by a group in 
Seattle called Cosmos. 

David Keeble 
Almonte, Ontario, Canada 


Actually, when I need a database, as 
we increasingly do here, I find Q&A 
about the simplest to set up and use, at 
least on a big and fast machine. —Jerry 


2 — ий - 


Circle 201 оп Reader Service Саға 


GPIB@PC 


Interfaces For 


IBM PC/XT/AT 
and Compatibles 


IBM Personal | 
System/2 


1% = d GPIB softwy с 
ѓа; 


анаа 
eee 


E 
= 


EEM 


нн 
ION! 


continued | — 


— Circle 338 on Reader Service Card (Dealers: 339) 


NOVEMBER 1987 * BYTE 33 


HARMONY COMPUTERS 


2357 CONEY ISLAND AVE., (BET. AVES. T & U) BKLYN, NY 11223 
ORDER DEPT. ONLY 800-441-1144 OR 718-627-1000 — INFORMATION 718-627-8888 


NO ADDITIONAL CHARGE 
FOR CREDITCARDS 


PANASONIC 1080 i II 
COMMODORE 128D 


$159.00 


IBM PS II MODEL 30 (20 Meg) $1699.00 
| $449.00 


EPSONLX800 $184.00 


5% 


Apple Image Writer II 454 2. т Star NX-10 ier 
hs 
Brother НЯ 20 329 PRINTER SPECIALS” P d i 134 
Boner 4509 E = 98 Star NX15 289 
itizen Okidata 182 1 
Citizen MSP 10 259 Eram tl Call Okidata 192 Plus жо) NG 259 
Citizen MSP 15 319 Epson LO 1050 Call Okidata 193 Pius 424 Star МВ 2410 429 
Citizan MSP 20 289 Epson FX 86E 308 Okidata 292 WINTFC 424 Star NB 2415 574 
Citizan MSP 25 389 Epson FX 286E 475 Okidata 293 w/inttc 549 Silver Reed Exp 800 639 
Citizen Premier 35 438 Epson EX800 409 Panasonic KXP 1080 i Model 2 159 Toshiba 341 SL 644 
Diconix Ink Jet 289 Epson EX 1000 559 Panasonic КХР 1091 i Model 2 174 Toshiba 351 Model 2 839 
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Swiss Computing 
Dear Jerry, 

As the only executive for my company 
living permanently east of the Atlantic 
Ocean and west of the Pacific (in Switzer- 
land), I have an IBM PC setup that allows 
me to do all my work wherever I am and 
to get it back to the right point. With the 
6- to 9-hour time difference between my 
region and the -main office, portable tele- 
communicating is vital. Let me bore you 
with my solution to the problems you de- 
scribed in your March 1987 article. 

In my office I have two Chinese clones 
from Multitech—one with dual floppies, 
and one with a 20-megabyte hard disk 
drive. I also have a Finnish modem from 
Nokia that came with the necessary sub- 
scription to the Swiss PTT packet-switch- 
ing service (Telepac). At home I have an 
old Columbia VP. The “glue” that holds 
this all together is my Toshiba T1100 
Plus with its built-in 1200-bit-per-second 
modem. 

My company uses the GTE Telemail 
electronic mail system, and I have two 
mailboxes—one in my name, and one for 

the office. This is for the convenience of 
my secretary and myself. I use WordStar 
for my text preparation. I do an awful lot 
of writing, but sticking with WordStar 
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has proven to be less nerve-wracking than 
learning something better. I have cobbed 
together an external 5 4-inch drive for the 
Toshiba that allows the transfer of data 
between the Toshiba 3!^-inch media and 
the 514 -inch clone stuff. 

When I travel—practically all the 
time—I take the T1100 Plus and a shirt 
pocket full of those nice little robust 3%- 
inch disks. One of them is labeled “Тгау- 
el Master Disk." It has WordStar, Smart- 
com II, SideKick, WSIIASCII, and 
ASCII2WS, and a couple of DOS utili- 
ties. Sometimes I throw in Lotus 1-2-3 
and my ciphering program from Light- 
ning. In the side pocket is a telephone 
cable and a standard American telephone 
plug with a couple of pigtail wires and 
two very small alligator clips. Of course, 
I always carry a small screwdriver. 

Almost every hotel room has a direct- 
dial telephone these days. It is a short job 
to take the cover off either the plug or the 
phone itself and to parallel the American 
plug to the line, thus giving you a connec- 
tion “just like home." From there on, it 
is easy to dial the Swiss Telepac, activate 
my macro for Telemail sign-on, and send 
out all my stuff. In the U.S., it is even 
easier (and cheaper). 

Also, almost every office I visit has a 


Centronics-compatible printer that lets 
me hand over new or revised documents 
on the spot. If I do something on the 
spreadsheet, I first print it to a disk and 
then to the paper, avoiding the nuisance 
of carrying along (and adapting) the 
driver utilities. Your recent problem of 
not being able to get an ASCII file by 
printing a WordStar file to a disk first is 
no doubt attributable to finger trouble. 
The procedure works. 

In summary, over here we contend 
with different power-line connections in 
each country, a dearth of telephone con- 
nectors (and those that do exist are all dif- 
ferent), no real toll-free service, exorbi- 
tant packet-switching costs, and people 
who think that you have committed a cap- 
ital offense by taking the cover off a tele- 
phone. Notwithstanding these obstacles, 
I travel and telecommunicate with the 
greatest of ease. 

James A. McInnis 
Trogen, Switzerland 


Between my alligator clips and a bit of 
ingenuity, I've managed to communicate 
from most places, although I guess I'd 
hate to have your problems. 

The Travel Master Disk is indeed im- 
portant. —Jerry 8 


Announcing - the database 
development system that 
you designed. — 


RAIMA'S COMMITMENT TO YOU: No Royalties, Source 
Code Availability, 60 days FREE Technical Support and 
our 30-day Money-Back Guarantee. Extended services 
available include: Application Development, Product 


powerful, high performance Development, Professional Consulting, Training Classes 
capabilities any environment. and Extended Application Development Support. 


mode] indexing 


HOW TO ORDER: Purchase only those components 
you need. Start out with Single-user for MS-DOS then 
add components, upgrade ... or purchase Multi-user 
with Source for the entire db. VISTA Ш System. 

| It's easy... call toll-free today! 
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of nearly flawless performance, 
we have only one question: Why are the 
| other 20% still in the dark? 
| Call (800) 423-3280 tor 
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Various Sources 
Dear Steve, 

Please send me information and ad- 
dresses of companies that sell the fol- 
lowing software (with source code): 
MS-DOS text editors; pop-up program 
libraries and RAM-resident program 
management; EGA and Hercules drivers 
and libraries; graphics algorithms’ im- 
plementations (C or assembly language); 
copy-protection techniques; memory 
caches; hard disk management; and DOS 
shells. 

I wonder if you could also point me in 
the direction of sources of information in 
the following areas: 


е Magazine articles, books, and newslet- 
ters about the undocumented and more 
sophisticated aspects of MS-DOS 

e Information regarding special boards 
for floppy disk and hard disk applications 
e Manufacturers of products for photo- 
composition on the IBM PC 


Thanks for whatever help you can pro- 
vide. 

Armando Camargo Filho 

Sao Paulo, Brazil 


I don’t have any sources for all the 
items you list, and since source code is 
what you really want, your choices are 
going to be somewhat limited. 

A good source of pop-up utilities, hard 
disk management, memory caches, and 
various RAM-resident programs (all under 
MS-DOS) is public domain software. 

Source code is available from the spe- 
cial-interest group areas on CompuServe 
(if you don't mind spending the time and 
money it's going to take making an inter- 
national phone call). You can also obtain 
most of this software by writing to the fol- 
lowing groups: Public Domain Software 
Center (533 Avohill Dr., Vista, CA 
92803), New York Amateur Computer 
Club (P.O. Box 106, Church St. Station, 
New York, NY 10008), and PCS Software 
Service (1040 East Chapman Ave., 
Orange, CA 92666, (714) 771-3560). 
You can write for catalogs and additional 
information. 

C Source Inc. (12801 Frost Rd., Kan- 
sas City, MO 64138, (816) 353-8808) 
and Entelekon (2118 Kimberly, Houston, 
TX 77024, (713) 468-4412) sell graphics 
libraries with source code and support 
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for CGA, Hercules, and EGA display sys- 
tems. I haven 't used either of these librar- 
ies, but they seem to contain all the stan- 
dard graphics primitives. 

The book Programming Principles in 
Computer Graphics by L. Ammeraal 
(John Wiley & Sons Inc., One Wiley Dr., 
Somerset, NJ 08873) also has a good se- 
lection of graphics algorithms, along 
with C implementations in device- 
independent form. 

Editors, compilers, text formatters, 
and other programs are advertised by the 
C Users Group, which you can contact at 
P.O. Box 97, MacPherson, KS 67460, 
(316) 241-1065. An editor with source 
code is available from Magma Systems, 
138-23 Hoover Ave., Jamaica, NY 
11435, (718) 793-5670. 

For information about the documented 
and undocumented features of MS-DOS, 
there are several magazines in addition to 
BYTE. A couple of the better ones are 
Dr. Dobb's Journal of Software Tools 
and Micro/Systems Journal. The address 
for subscriptions for both these maga- 
zines is P.O. Box 3713, Escondido, CA 
02025-9843. 

For programming information about 
MS-DOS, it is hard to beat the IBM DOS 
Technical Reference Manual, available 
from IBM dealers. The Peter Norton 
books are also good. The most recent 
one, The Peter Norton Programmer's 
Guide to the IBM PC, contains the best 
summary of MS-DOS functions. It is 
available from Microsoft Press, 13221 
Southeast 26th, Suite L, Bellevue, WA 
98005. 

On your question about hard disks: In 
general, hard disk drives for the IBM PC 
family use an ST-506 type of format, and 
recently run-length-limited controllers 
have become popular. A number of SCSI 
controllers are also appearing on the 
market. These will usually be under the 
control of DOS, but you can address indi- 
vidual sectors by writing programs that 
use BIOS calls. See the advertisements in 
BYTE for a wide selection of drives and 
controllers. | 

The closest things to software for 
photocomposition on an IBM PC are pro- 
grams like ТЕХ from Addison-Wesley 
Publishing Co. or Personal ТЕХ Inc., 
Manuscript from Lotus Development 
Corp., PageMaker from Aldus Corp., 
and Ventura from Xerox Corp.—Steve 


The Big Red Switch 
Dear Steve, 

I am interested in adding a reset switch 
to my AT (80286) clone. I would appreci- 
ate it if you could show me a schematic of 
a reset switch. Such a switch would prove 
invaluable to me, especially when I’m 
writing assembly language programs that 
cause the computer to freeze up. I under- 
stand that grounding the microproces- 
sor’s reset pin does not result in a com- 


plete reset. 
Any light you can shed on this matter 
would be very helpful. 
Rick Retter 
Danbury, CT 


There is no reason you can t reset the 
80286 using the reset pin. Grounding 
doesn't do it, however, because that pin 
is held low during normal operation. The 
proper procedure is to raise the reset pin 
high for a minimum of four clock cycles, 
then retum it to low. 

This type of reset is a cold boot—the 
same as turning off the Big Red Switch. 
—Steve 


Life with Ozzy 
Dear Steve, 

I am currently sitting with the window 
open and an icy wind blowing in, praying 
that Ozzy will let me get this letter off to 
you. As you might guess, the trouble ap- 
pears to be overheating. Ozzy is an Os- 

continued 


INASK BYTE, Steve Ciarcia answers questions 
on any area of microcomputing. The most 
representative questions received each month 
will be answered and published. Do you have 
a nagging problem? Send your inquiry to 

Ask BYTE 

c/o Steve Ciarcia 

P.O. Box 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, we 
cannot guarantee a personal reply, but Steve 
and the Ask BYTE staff answer as many as 
time permits. All letters and photographs be- 
come the property of Steve Ciarcia and can- 
not be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Bill Curlew, Ken Davidson, Jeannette Dojan, 
Jon Elson, Roger James, Frank Kuechmann, 
Dave Lundberg, Tim McDonough, Edward 
Nisley, Dick Sawyer, Andy Siska, Robert 
Stek, and Mark Voorhees. 


Dear Reader: 


When we introduced the Microsoft? 
Languages Newsletter in 1985, we had just one 
goal in mind: improving communications with 
the people who use Microsoft languages. 

We wanted to communicate to you the 
technical advances underway at Microsoft and 
get feedback from you about how we could make 
additional improvements to our products. 

Everything we do at Microsoft is built 
around a vision: to create the software that puts 
a computer on every desk and in every home. 
We know that many of you share that vision 
with us and are working toward it in the devel- 
opment of your own programs. 

We know that їп order to make this vision 
come true, we need to supply you with effective 
development tools—such as the Microsoft 
CodeView? debugger, Microsoft QuickBA SIC 
and QuickC" programming languages, and 
Microsoft C Optimizing Compiler. 

But we also know that we need your help 
to achieve our vision of the future. Thats why, 
back in January, we asked you to share your 
visions of the ideal programming environment. 
Your response was tremendous. In fact, were 
already exploring many of your ideas, including 
language enhancements to support windowing 
environments, a general programmers editor, 
and a “super” MAK E facility. 

These are just a few examples of how your 
ideas and suggestions have helped us shape our 
future product plans. From the very beginning 
of the Languages Newsletter, your feedback has 
been invaluable. And thats why we want you to 
be part of some important changes. 

As we look to the next couple of years, 
we recognize that developers will want to create 
more global solutions; soluttons that will encom- 
pass languages, operating environments, and 
networking. With that in mind, we have decided 
to transfer our resources from the Languages 
Newsletter to the Microsoft Systems Journal — 


MICROSOFT LANGUAGES NEWSLETTER VOL. 2. NO. 11 


a bimonthly publication covering the broad 
scope of systems-related issues. 

Because the Microsoft Systems Journal 
will include much of the information you re used 
to getting from the Languages Newsletter, and 
because we value your active participation in 
shaping future products, wed like to offer you a 
free issue of the Microsoft Systems Journal. 

The issue youll receive contains detailed 
information about Microsoft Operating System/ 2 
and the Microsoft OS/2 presentation manager. It 
gives you the inside story about where we're going, 
including an interview with Gordon Letwin, 
one of the chief architects of Microsoft OS/2. 
Theres also a special section entitled “Ask Dr. 
Bob,’ with detailed Q&AS on subjects ranging 
from Microsoft Windows printer drivers to 
using Microsoft C math library functions in an 
assembly program. 

To arrange to get your OS/2 issue and 
the Microsoft Systems Journal on a regular basis, 
just call toll free 1-800-533-6625 (in Ohio, call 
1-800-633-3157). Well sign you up for the OS/2 
issue plus six regular issues (a years subscription) 
at the special introductory price of 354.95* If 
after examining the OS/2 issue you decide you 
dont want to continue your subscription, just 
write "Cancel" across the invoice, return it to us, 
and you can keep the OS/2 issue free of charge. 

Thanks for your support of the Microsoft 
Languages Newsletter. We hope youll find the 
Microsoft Systems Journal even more valuable in 
your programming efforts. 


Sincerely, 
Bill Gates 


Chairman of the Board 
Microsoft Corporation 


*This offer is valid only in the USA and expires March 31, 1988. 
Microsoft and CodeView are registered trademarks and QuickC ts a trademark of Microsoft Corporation. 
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Now Your 
Computer 
Can See! 


Two camera designs for scientific, 
engineering, art, graphics and 
OEM applications. 


Plug one of these digitizing cameras into 
your personal computer, focus the lens, 


memory array, from 
which it can be reviewed and manipu- 
lated like any other binary file. 


MicronEye ' 
$295.00 


Produce inexpensive digi- 
tized images for desktop 
publishing, graphics, draft- - 
ing, signature recognition, “=з 
animation and a variety of 

other applications. The 

MicronEye™ is extremely 

versatile for photographing flat and 3-dimen- 
sional subjects, and provides instantaneous 
response. Multiple exposure capability allows 
a range of gray scale values. Available now 
for IBM PC and compatibles, Apple II, Apple 
Macintosh and Commodore 64. 


Idetix 
$695.00 


For rugged indus- 
trial applications, the 
high-speed Idetix™ 
camera offers en- 
" hanced still and 
multi-interval imaging capabilities that are 
ideal for process control, factory inspection 
and robotics applications. Available now for 
IBM PC and compatibles. 


Each camera comes complete with lens, 
cable, interface board and introductory 
software. Custom engineering and appli- 
cations assistance are available. 


For Credit Card and C.O.D. orders, or for 
further information, phone toll free: 


1-800-253-2226 


In Idaho, phone (208) 939-0420 


GENERAL 
IMAGING | 
CORP. 


P.O. Box 9000 ® Boise, Idaho 83707 


MicronEye™ and Idetix™ are manufactured by 


Micron Technology, Inc. 


Shipped UPS-add $10.00 for shipping and handling; 
$1.90 C.O.D. charge; please add applicable sales tax. 

IBM PC is a tradernark of International Business Machines, 
Apple ІІ and Apple Macintosh are trademarks of Apple 
Computer, Inc, i 
Commodore Corp. 


Commodore 64 is a trademark of 
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borne 1 with a double-density disk addi- 
tion. Now, after many years of faithful 
service, Ozzy is getting persnickety in his 
old age. He works perfectly for an hour 
or So, then gives me a BDOS ERROR on 
drive 1, and he won't reboot until after I 
cool him off. 

I took him to the one remaining repair 
shop here for Osbornes, but he was nicely 
cooled by the trip through the Finnish win- 
ter and worked perfectly through all the di- 
agnostics without ever overheating. The re- 
pairman suggested a new copy of WordStar 
and a head cleaning—which I agreed to— 
but Ozzy still gives up now after an ex- 
tended work session. Any suggestions be- 
sides working out in the snow? (I wrote a 
book using Ozzy called The Rest Princi- 
ple, about the importance for rest in brain 
functions. Could Ozzy be jealous?) 

I have a second question concerning 
communication between Ozzy and my 
IBM PC at work. I used a Baby Blue Card 
with my PC, but then I got an AT, and no 
one seems to know if the Baby Blue Card 
can work in it. I can't find a supplier here 
anymore to ask, and there is no answer 
from the Baby Blue manufacturer in the 
U.S. Do you know if it will work? Or is 
there a better way to carry text between 
Ozzy and the AT? 

David Sinclair 
Helsinki, Finland 


Ozzy is not jealous; he just read your 
book and decided to follow its advice. 
That's the trouble with using computers 
for writing—they get ideas. 

More to the point, Ozzy probably has 
developed a temperature-sensitive chip. 
If the error occurs only on reading drive 
1, my guess is that the chip is either on 
that drive or the drive controller. 

How to fix it? First, if it hasn't already 
been done, I suggest giving Ozzy a good 
cleaning. Blow and/or brush out all the 
dust, and make sure all the vents are open 
so that he getsplent y of air. If the trouble 
persists, the next thing is to try heat or 
cold. Cold is preferable, because there is 
less chance of doing damage. Run Ozzy 
with the case open until he begins to act 
up, and then chill chips individually until 
the read error goes away. You will then 
have identified the bad chip. You can use 
a spray cooler like Component Cooler, 
sold by Radio Shack stores (if you can get 
it in Finland). Similar sprays are sold by 
most electronics suppliers. 

If you can 't get the error with the cover 
off, the next option is to try heating com- 
ponents until the error appears. This isa 
little tricky—too much heat will make 
good components look bad; a little more 
heat, and they stay bad. Be careful, and 
tr y not to heat anything above 70 degrees 
C (the maximum rated operating ambient 


Table 1: Null-modem connection 
for two computers with DB-25 
connectors, or one with a DB-9 
connector. 


Computer 1 
DB-25 


Computer 2 
08-25 DB-9 


2 
3 
8 
7 
4 
6 


temperature for commercial-grade ICs). 

Concerning the Baby Blue Card, I 
don't know if it will work in the AT. PC 
expansion cards usually work in ATs, but 
the higher clock speed of the AT some- 
times causes problems. Give it a try, and 
if you get errors, take it out. 

A better method of reading files into 
the AT may be to use a utility program 
that temporarily changes one of your IBM 
disk drives to read CP/M formats. Two I 
came up with from recent ads are Uni- 
Form-PC from Micro Solutions, 125 
South 4th St., DeKalb, IL 60115, (815) 
756-3421, and Xenocopy from Xenosoft, 
1454 Sixth St., Berkeley, CA 94710, 
(415) 525-3113. 

Alternatively, you could use serial 
communications to transfer files between 
the two computers if you take Ozzy to 
work with you. All you need is a serial 
(RS-232C) port and a communications 
program in each computer to provide 
mechanics for copying files from one to 
the other. Many good programs are 
available at moderate cost, or for a spe- 
cial task like this, you could write a pro- 
gram in BASIC that would set up the 
serial ports and transfer the data. You 
don't need modems, although you could 
use them if you have them. All you really 
need is a null modem, which is a cable 
with two DB-25 (or possibly a DB-9 at 
the AT end), connected as shown in table 
1. The pin I connection is probably not 
needed on DB-25 connectors, and there 
is no equivalent on the DB-9. —Steve 
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SCSI 
Dear Steve, 

As I recall, your single-board CP/M 
computer (the SB180) has a SCSI inter- 
face available. I know which end of a sol- 

continued 
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Circle 240 on Reader Service Card (Dealers: 241) 


Just This Once... | 


| 
10mb Subsystem - $155 


Miniscribe Model: 3212 
| 12mb Unformatted - 65ms 
Half Height - Bevel w/LED 
*Controller - Cables - КЕМЕ 
Installation Manual 


20mb Subsystem - $255 


Miniscribe Model: 3425 
25mb Unformatted - 65ms 
Half Height - Bevel w/LED 
*Controller - Cables - RFNE 
Installation Manual 


30mb Subsystem - $365 


CDC Model: 9415-536 
36mb Unformatted - 45ms 
Voice Coil - High Rel 
Full Height - Bevel w/LED 
*Controller - Cables 
Installation Manual 


Hard Disk Controller $55 


*Original+ XT-Controller 
Turbo PC Compatible 
Firmware Includes: 
Low Level Format 
Media Verification 
Diagnostics 
Cables - Installation Manual 


TEAC - FD55B - $65 


360KB Floppy Drive - RENE 
Half Height - Black Bevel 


Order Now! 


For Immediate Delivery 
Phone Orders Accepted 


Visa or MasterCard 
Send Mail Orders With 
Check Payable To: 


ProDel & Rooney, Inc. 
11A Goodyear 
Irvine, CA 92718 
714 583-1100 
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CIARCIA FEEDBACK 


dering iron is hot, but I’m not a designer. 

Could a SCSI interface operate from 
the "standard" serial or parallel port of 
an MS-DOS computer? I am buying 
either a Toshiba, an NEC, or a Zenith 
laptop, but they are far more expensive 
with an internal hard disk drive. I'd like 
to be able to connect whatever machine T 
buy to an external hard disk drive. 

A SCSI through a serial or parallel 
port would have the advantages of a quick 
connection to transfer or back up data, 
the ability to use the external hard disk 
drive on morethan one computer, and the 
ability to daisy-chain a second hard disk 
drive to the first. 

I realize I would need a controller 
board for the hard disk drive. Any ideas? 

Jim Martin 
Tonopah, NV 


The "standard" serial interface— 
more officially known as RS-232C—and 
the SCSI are quite different and totally 
incompatible. The RS-232C interface 
was originally intended for connecting 
modems to terminals and computer main- 
frames toallowusers remote access to the 
systems. It is also used with adapters, 
called null-modem cables, to directly 
connect terminals to the host computer. 
The SCSI standard is commonly used in 
small computer systems (such as the 
58180) to interface large disk drives and 
other intelligent peripherals. 

Some portable machines, such as the 
Tandy 100, use а Зй-тсй floppy disk 
drive connected via the computer 's serial 
port. However, I am not aware of any 
large-capacity hard disk drives that use 
this technique. —Steve 


Protect Me 
Dear Steve, 

From time to time, you have written 
about power protection for sensitive elec- 
tronic equipment. I would appreciate it if 
you could review in a nutshell several 
areas of this topic. 

First is the protection of 120-volt lines. 
You had recommended that the metal- 
oxide varistor with about a 130-V span 
produced by GE and others was adequate 
on protection across the hot lines to 
ground. However, what would be the best 
component to use as far as voltage span 
from the ground neutral line to the 
ground line? What other devices could be 
used for protection on these lines? 

The second area for protection is 
serial-line communication. Several de- 
vices have been made available for pro- 
tection on these lines. What would you 
recommend? 

Finally, I am interested in constructing 
my own isolated power supply. High- 
capacity 12-V batteries are available, as 


well as various inverters. However, I have 
a question regarding square-wave versus 
sine-wave power. Most of the cheaper in- 
verters produce square-wave power. 
Some of the more deluxe models produce 
sine-wave power. Does this actually 
make a difference in protection for pro- 
viding power to the equipment? You once 
mentioned a gentleman who used a trip- 
lite power inverter in an overseas country 
with a battery supply. This type of in- 
verter used square-wave power, and it 
seemed adequate for him. Do you see any 
long-term problems with this? 
Nicholas J. Spagnola 
York, PA 


A future Circuit Cellar article will dis- 
cuss many of your questions in detail. I 
will attempt some brief answers here, 
however. 

The neutral (return) line in a normal 
household power system is nominally at 
ground potential. The fact that the line 
carries current, however, together with 
the resistance of the wires, causes a volt- 
age drop in the return. Consequently, 
this line is somewhat above ground po- 
tential; how much depends on how far it 
is located from the nearest solid earth 
ground. The resistance in the wires also 
makes it possible for high-voltage tran- 
sients to appear in the neutral line inde- 
pendent of the ground line. You can 
clamp these voltages by devices such as 
metal-oxide varistors and similar ce- 
ramic bilateral resistors (e.g., ZNRs and 
transorbs). 

The voltage used for this device is not 
critical; it is usually convenient to use 
one of the same 130-V rms devices used to 
clamp the hot line. Other types of clamp- 
ing devices include gas-discharge tubes, 
constant-voltage transformers, isolation 
transformers, and high-voltage zener 
diodes. The popular MOV-type ceramics 
are probably the most cost-effective in 
general use. | 

For protection of RS-232C lines, with 
maximum voltage swings of + — 15 V, va- 
ristors with clamping voltages of 20 V to 
25 V would be suitable. Each used RS- 
232C line should be clamped to pin 7 or 
to an external ground connected to the 
third wire of an AC outlet. 

Telephone lines use ring voltages as 
high as 120 V, though 80 V or so is more 
common. A typical phone connection will 
use two signal wires, red and green in 
color. These lines should be clamped 
independently to ground with varistors 
that have voltage ratings slightly higher 
than the ring voltage. If you are unable 
to determine the ring voltage, you can 
use 130-V varistors like those used for 
AC power lines. 

continued 
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PC COMPATIBLE 
SOFTWARE 
ANSA 
Paradox ...............„„--..«.--- $359.00 
ASHTON-TATE 
D Base 111+.................«• ...$389.00 
Framework il .................. $389.00 
Multimate Advantage || .....$CALL 
Rapidtile ......................... $244.00 
BOEING 
Boeing Calc ............. — $CALL 
Boeing Сгарһ.................. «CALL 
BORLAND 
Eureka ....... to ЖЕ of TEN 
Reflex ..............- e «осоо $84.95 
Reflex Workshop .............. $44.95 
Sidekick(unprotectaed) ....... $47.00 
Sidekick/Traveling 
Sidekick Bundle ...............$74.95 
Superkey ..........................37.00 
Travelling Sidekick ............ $42.95 
Тире з. ae $CALL 
Turbo Database Toolbox ..$42.95 
Turbo Gameworks ............ $39.00 
Turbo Graphix Toolbox.....$31.00 
Turbo Jumbo Pack .........$177.00 
Turbo Lightning ................$54.95 
Turbo Pascal ....................$59.00 
Turbo Pascal 
Numerical Methods ..........$59.00 
Turbo Próldg,..- rtt $CALL 
Turbo Prolog Toolbox ....... $57.95 
Turbo Tutor.......................$27.95 
BRODERBUND 
Graphics Library ............... $25.95 
Graphics Library Disks .....$24.95 
Newsroom Pro .................. $69.95 
РИО ion vcn ari кьекаь $39.95 
Print Shop Companion .....$32.00 
Toy Shop еен $42.95 
CENTRAL POINT 
SOFTWARE 
СбОРҮТЕС а-ы 527.00 
Option Board .................... $79.95 
PG [ro E $27.00 
DAC SOFTWARE 
Dac Easy Accounting ....... $54.95 
Dac Easy Acct. Tutor........ $19.95 
Dac Easy Payroll. ............. $39.95 
DAYBREAK 
oT Аи ИИ ВЕНЕВ $CALL 
ELECTRONIC ARTS 


Сан for price on all titles! 
EPYX 
Сай for price on al titles! 


FUNK 

Sideways .......................... $37.95 
GENERIC SOFTWARE 
Generic Cadd 3.0............. $69.95 
Generic Сада w/Dot Plot ..$89.95 
INFOCOM 

call for price on all titles! 
LIFETREE 

Volks Writer .................... $157.00 
Words & Figure .............. $137.00 
LIVING VIDEOTEXT, 
Ready! — ннн ы 52.95 
Think Tank ........................ 5. 
LOTUS 

Pac гесин $307.00 
НА Дыбысын SCALL 
Symphony ...................... $439.00 
МЕСА 


Managing Your Money ...$119.95 
MERIDIAN TECHNOLOGY 


Carbon Сору ios $109.00 
MICROPRO 

Wordstar 2000 ................ $199.00 
Wordstar 2000+ ............ $219.00 
Wordstar Prof Rel 4........ $249.00 
MICRORIM 

В Base System 5 ............ $427.00 
СЇ LE eie „ИЕН $124.00 
MICROSOFT 

ACCESS assi Е: - $CALL 
C Compiler ................. ....$249.00 
ет о Е ы! $164.00 
Flight Simulator ................ $32.95 
Fortran. 9067.001 | 
Macro Assembler .............$87.00 
MS-DOS & GW Basic........ $САГ | 


Момве............................21109.00 


DE 

һ eal =“ | шаш й = 
Pasifal;............ Eae 9 167.00 
РОБЕР с.........2227.00 
Quick Basic ........... 52... Жк. 557.00 


Windows ...........кк.өккевен««.Ф5.7.00 


Word Version 4.0 ..............5CALL 
MICROSTUFF 

Crosstalk XVI .................... $94.0 
NORTON PRODUCTS 
Norton Commander .......... $39.95 
Norton Utilities .................. $49.95 


Norton Advanced Utilities .$84.00 
PAPERBACK SOFTWARE 


VP Planner ....................-.. $52.95 
Executive Writer ............... $39.95 
Executive File ................... $29.95 
VP Graphics =. $CALL 
VP Ехрегі.......................... $CALL 
МРСНО „с-а газенезаньнанаььааае $59.00 
РЕКЅОМІСЅ СОКР 

Smart №їеѕ..................--.. $47.95 
ROSESOFT 

PIOKG нана $74.00 


SOFTWARE PUBLISHING 


Harvard Presentation 
Graphics ..... eode pace $229.00 
PRINTERS 
IM TUN 

— en ОИ $174.00 
о а. DH $279.00 
МӘР-15 .......................... $379.00 
Premier 35 ...................... $459.00 
Tribute 224........................ $CALL 
[AEN PRINTERS 
ЕХ-86Е “ыы ыы 5217.00 
FX 286E АККДА $447.00 
EHO O рыызыын шыныны $179.00 
5829,3 ...........-............ $447.00 
LO-1000 Laeti emt $627.00 
ЕХ-ВОО есь вызове сальные $387.00 
ЕХ-ТОШО>.5255 ым». 5497.00 
GQ-3500 LASER .......... $1499.00 


CALL FOR PRICE 
ON EPSON COMPUTERS 


PANASONIC PRINTERS 

10801 ыл. 9199.00 
10911 ........................$189.00 
10921................---.. $279.00 
"pte. И... ELI ..$389.00 
195 p——— (50 
ЗТ... e сенне: 9050,00 
З 51 165989000 


Laser Printer ................... САНЫ 
STAR ieee 

МР-10 ............................. 5134.95 
NX-10 re $157.95 
МХ-1Б La ic mató зган. $349.00 
НОЕ з Rene $289.00 
МНШЕІН ибне $429.00 
МВ-15 ............................. $499.00 
NB24-10 ......................... $499.00 
NB24-15 „ахсани $639.00 
MONITORS 

TTL Monochrome 

Amdek 410A one 

Green,or White .. $149.00 
Blue Chip Green.. ——Á $89.00 
Packard Bell Amber w/std. $97.00 
Samsung TTL аан, 589.00 
Xtron Amber 

ТТІ/ССА autoswitch ...... $119.00 
Zenith 1240 .................... $139.00 
RGB 

Magnavox 8562 .............. $269.00 
Magnavox B515 .............. $289.00 
Thompson...All Models .... SCALL 
Zenith 1330... $407.00 
EGA 

NEC Multisync ................ $549.00 
Packard Bell 

EGA/CGA/TTL Auto ....... $419.00 
Goldstar EGA .................... SCALL 
Amdek 722 ........... кабар $477.00 
Thompson Ultrascan ...... $499.00 
Zenith 1470 ЕСА ............ $219.00 


Kensington 
Accessories In stock!!! 
Call for Best Price 


Harvard Total PM ........... $257.00 
PFS First Choice .............. $94.00 
Professional File ............. $139.00 
Professional Plan .............. SCALL 
Professional Write .......... $109.00 
SIMON & SCHUSTER 
Typing Tutor Ї!1.................. $39.95 
SPRINGBOARD 

Newsroom РГО .............. ««.. $79.00 
СОЮ АЙ ала Ret $CALL 
SYMANTIC 

ORA ecce анте $219.00 
TURNER HALL 

Note M рышын Ы $57.00 
SQZ sens РНР TA $57.00 
UNISON WORLD 
Newsmaster ............. eee CALL 
WORD PERFECT 
Wordpertect .................... $207.00 
Executive ........................ $127.00 
ПОҒАН ice cn erm $79.00 
Math РАИ еы $CALL 
XEROX 


Ventura Publisher.............. $CALL 


| 


PC ADD ON BOARDS 


AST 

Advantage(128k) ............ $319.00 
Rampage AT ................... $419.00 
Rampage PC 

6 Pak +(Б4К)...................... $CALL 
VO Mini I ee $159,00 
ATI 

Graphic Solution ............. $187.00 
ЕСА Wonder .................. $274.00 
BOCA RESEARCH 
EGA/CGA/MDA/MCA .....$149.00 
BOCARAM XT м/К.......$139.00 
BOCARAM AT w/OK.......$169.00 


Bocarams are Intel Above Board 
compatible 
ВОСА!\/ОАТ.............. 579.95 
BOCA WO XT ........ TREES (XL 
Gameport Adapter for ИО .$19.95 
HERCULES 

Graphics Plus 
Color Card «eee 9147,00 
Other Hercules boards in stock... 
Call for price 


INTEL 

AboveBoard PC .............. $227.00 
AboveBoard PS/XT ........ $267.00 
AboveBoard AT .............. $339.00 
SWAN TECHNOLOGIES 
Add on Cards 


: Compatibility guaranteed 

-1 year replacement warranty 
CGA card wiprinter port ....$8 9.95 
Hercules Compatible Mono 

card w/printer Port ...........$69.95 
MET DU. т ELS Ж $CALL 
[or configuration and price 
PARADISE 


Autoswitch 360 ...............$149.00 


Autoswitch 480 ...............9169.00 
STB 

ЕСА T cm $259.00 
Chauffer HT .................... $214.00 
ZUCKER 

pec EMEN $89.95 
Monochrome Graphics .....$94.95 
Memory Expansion ........... S$CALL 
PC HARD DRIVES 
Miniscribe 

30MB XT Drive 

w/controller ..................... $339.00 
30MB Hard Card ............ $429.00 
ЗОМВ AT Hard Card ....... $479.00 
40MB AT Drive ............... $379.00 
Seagate 

ST-225 20MB 

w/controller ..................... $289.00 
ST-238 30MB 

w/controller ..................-.. $359.00 
AT Hard Drives 

ST-4038 ———— $549.00 
БІЗДЕ; рамылавыаы $469.00 
Western Digital 

File Card 20.................... $439.00 
File Card 30 ..................... SCALL 
АТ FD/HD Controller ...... $159.00 


| DON'T SETTLE FOR LESS... 


tc 


SHIPS IT 


й Ақ, * 
PRE, 7 


Circle 306 оп Reader Service Card 


Software orders over $50 & Accessories/Peripherals 


under 8 pounds will be shipped FEDERAL EXPRESS 
(Yes even al these prices). Yau only nay TC's sIandarg stupping charge о: $4 00 per 


Soh 


you enia! із баска 


TOLL 


doe i 11:00 AM our lime will be shaped oul same da 
d the ramainder wil be shipped UPS Ground for 


ba a i 


FREE 


-800-468- 9044 


INFORMATION AND PA ORDERS 814-234-2236 


OPEN: 8:00 AM-9:00 PM Mon-Fri 
10:00 AM-6:00 PM Sat. 12:00 PM-8:00 PM Sun. ECT 


5749 


Buy with Confidence. 
20-бау Sanitation Guarantee | 


SSS [s 


IMSI 

PC mouse w/Dr. Halo 1! ....$89.00 
MODEMS 

HayesSmart Modem 

12008 W/SW «entire $329.00 
2400B W/SW .................... $499.00 


Swan Technologies 1/2 Card 
Internal 300/1200,Includes PC 


Talk Iil software ................ $89.00 
2400 baud Internal ......... $199.00 
Packard Bell External 

300/1200 baud ............... $149.00 
2400 baud External ........ $279.00 
US Robotics Sportster 

300/1200 baud ............... $139.00 


Ventel Modems 


Call for best prices on all models 


Zucker 

300/1200 Halt Cd Modem 

with software .................... $87.00 

CHIPS 

Mameric сор сее 
ВОВ iuvscssesPeseeckisssiimes es $104.00 

8087-2. ............................ $147.00 

ВОВ]. ыы $179.00 

80287-2.... САШ. 

Memory Chip $ 

64k - 120 or Боп 


64kx4 120 ог 150ns 

256k- 120 ог 150п5 

PRICES ARE ТОО VOLATILE 
TO LIST! PLEASE CALL 
FOR CURRENT PRICE. 


DISKS = 


per box of 10 3.507 5.25” 
BONUS 


OS DD ” $5 95 
MAXELL  DS/OD $17.95 $9.95 
VERBATIM 05/00 519,95 $9.95 
SONY DS/OD $16.95 $8.95 


SS биу an 110 


- 


Ш 4.77/10MHz. Ш 640 KB RAM (120 nano-seconds) on 
motherboard. lil 150 W Power Supply. I 8 Expansion Slots. 
Ш (2) 360K Floppy Drives (Room for 2 additional 1/2 height 
devices). 101 Key, Enhanced AT Style Keyboard with 
IBM type mechanical "touch-click" feel. 
and Turbo Buttons plus Keyboard Keylock on front 
panel. 
(720 x 348). B High Resolution Amber Monitor with 
tilt and swivel. 
Ports, Clock/Calender w/Battery Back-up. № 
Now with MS DOS v33/GW Basic. 

HARD DRIVE OPTION: Same as above but 
w/single Floppy Drive, 30MB Hard Drive and 
Controller. 


CALL FOR CGA & EGA OPTIONS 


Ш Reset 
Ш Hercules compatible monographic card 


Ш Game Port № Parallel and Serial 


Only $999.00 


PC-1512 
EULES 


Plus 8MHz 
ProcessorB 3 
Available Slots 

| ‚ Ш 512K Memory 
C7 ш Paralle! Port, Seria! Port, 
Game Port Standard Bi Microsolt 
Compatibie Mouse Ш MS-DOS 3.2, 

GEM Desktop, GEM Basic 2Ш CGA Video Card 


CALL FOR BEST PRICE 
IN THE USA 


— "ишш -~ 


= pu a n 
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| 
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| TOSHIBA 
3 1/2" DRIVE, 720 K, 
| Requires DOS 3.2 or higher 


$129.00 


| Includes Mounting Hardware...... 


| 


| 


i 


EDUCATIONAL & CORP ACCOUNTS] 


CALL 1-800-533-1131 
Inside PA Call 814-294-2236 


To order by mall: We агер money order, certified check, 

personal check Allow 2 weeks lor personal check to clear. 

Shipping: $4.00 for software and accessories/ $10.00 for 

printers and Color monitors/ $8.00 for disk drives and other 

Loran Add $3.00 per box shipped COD. Call for other 
HI, and foreign orders. 

4424. ALL PRICES REFLECT mm 

FOR MASTERCARD OR VISA. aim PE 

All products include factory warranty. 

paired at our discretion. Pennsylvania residents add 6% 

sales tax. Prices and terms subject to change without notice. 


EROR charges, Additional shipping required on APO, 
CASH DISCOUNT, ADD 1.9% 
ALL SALES ARE FINAL Delective items replaced or re- 


TUSSEY COMPUTER PRODUCTS 


P.O. BOX 1006 
STATE COLLEGE. PA 16804 


| 
BOOKMARK protects you against 1055 of work and time Work in progress, up to the previous BOOKMARK place- 


due to unexpected incidents. 


SYSTEM CRASH 


System crashes used to mean complete loss of data in 
memory, but not any more. 


When the keyboard freezes up you've got fo reboot— and 
you сап? even save first, But withBOOKMARK, work is 


Memory-resident utility software that automatically saves 
work in progress to the hard disk at user-definable intervals. 


Resume where you left off with a 
SINGLE keystroke! 


То Order Сай Toll FREE моши Cul КАШЫ 800-543-МАВК 
800-544-МАЯК OF CICA AO озал уон. 


ШМ РСЛСОРТ ое КОМ Серано + З и я ши тонови ard Бай 
Оле i ETA 


Е 


него 


HITREISLACTWOINERA, 
51 Digital Drive » Р.Ә. Box 5055 • Novato, California 94948 


КАЛК" in 4 рамане ad TELUS 
(415) 883.1188 » Telex 470766 © Fax (415) 883-2646 


menus а. US! by TELL 
siae мылы Fitur Tudor inal condi penes делат yo pest dé 


See us al 


cOmMDEN Fa 


9-6, 1987 
Hilton Hotel 


1/87 


© em’) 
po end plag lo ба (бей cards 
кобое 


—— er 


Las Vegas 
Booth No. Н 


BOOKMARK add-on utility for 
: extended and expanded RAM 


BOOKMARK for Novell Network 


nn 
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CIARCIA FEEDBACK 


Isolated power-supply design is a sub- 
ject worthy of several books if thorough 
coverage is needed. No perfect solutions 
exist; each approach has virtues and 
drawbacks. Often, the simple square- 
wave inverters can be used with linear 
power supplies, but not with some switch- 
ing types and some types of electric 
motors used in cooling fans, disk drives, 
and so on. 

It is frequently not possible to deter- 
mine which devices are compatible with 
square-wave power without long-term 
trials. In general, 1 would be wary of 
using any type of square-wave output 
supply with equipment designed for sine- 
wave power. 

The price of sine-wave output con- 
stant-voltage transformers and uninter- 
ruptible power supplies, while once pro- 
hibitive, has now dropped to a level 
where buying one may be more economi- 
cal than attempting to make one yourself. 
Check out the ads of suppliers such as 
Priority One Electronics and Jameco. 
These have the advantage of being com- 
patible with any type of equipment de- 
signed for the same-voltage AC power. 

If you can bypass the AC power input 
of the equipment entirely, you can run it 
directly from the DC output of the battery 
if you properly regulate the voltage. 
—Steve 


Interfacing with the Intelliwriter 
Dear Steve, 

Sharp claims that its Intelliwriter type- 
writer (model PA 1000H) will work as a 
printer for a computer. However, the In- 
telliwriter needs—you guessed it—an 
add-on RS-232C interface. Sharp is hold- 
ing such a device hostage and will release 
one only for a multibuck ransom. Addi- 
tionally, Sharp will not say if the inter- 
face will work with either the Toshiba 
T-1100 Plus or the NEC MultiSpeed. (I 
lust after both these computers with a 
possibly unhealthy passion.) Can you tell 
me if the Intelliwriter will work with 
either of the aforementioned laptop com- 
puters, assuming I acquire the RS-232C 
interface? 

Since Sharp is asking so much for its 
interface, I'd like to cobble an interface 
myself or get one from a third-party sup- 
plier. Where could I get plans for an RS- 
232C interface? Or do you know of a 
third-party vendor that already has such 
an interface available? 

Stan Foster 
Sanibel, FL 


Though I could be wrong, I think it is 
reasonable to expect that an RS-232C in- 
terface for your typewriter would allow it 
to work with the T-1100 Plus, the Multi- 


continued 


Switching from computer paper 
to letterhead is as simple as 1...2...3. 


Instructions: 


1. Push 


ee O— 
Push a button. Pull alever. Push a button. ІВМ Graphics Printer® or IBM Proprinter* commands. 
Its that easy to switch from computer paper to letterhead For pricing, more information and a demonstration 
using a Fujitsu DX2000 Series 9-wire dot matrix printer. of the DX2000 series or any of our complete line of 
Theres no wrestling with continuous forms or daisywheel, dot matrix, band or laser printers, call. 
optional tractors. No wasting time loading and unloading 800-626-4686. 
paper. And automatic feeding of cut sheet paper is Make the easy switch to Fujitsu printers. 


faster with the optional, single-bin sheet feeder. 


More Efficient, More Productive. 

Now you can choose from four printers that can 
produce between Ш and 135 lines of copy per minute. 
Or ап average-size memo in draft quality in just ll seconds. - 

Print speeds range from 44-54 characters persecond | 9х2000 
in near-letter quality mode, to 220-324 cps in draft 
quality, depending on which model you choose. 

Each printer can create letters, spreadsheets, descrip- 
tive charts and professional graphs. For brilliant 7-color 
printing, you can get an easy-to-install optional color kit. AC OMEN ama АТВ DEVE 


Quiet, Reliable, Compatible. |? > Sew 


ғ ике” 
| ET 


-— =. - н i 
=~ = aT > 


DX2400 


Listen. The DX2000 printers are quiet. FUJITSU 
Whats more, they can give you years of trouble-free 
printing without taking time off. (IS 
And thats not all. Each printer is compatible with the FUJITSU AMERICA 
most popular software packages, using Epson® FX80, JX80, Computer Products Group 


FOR MORE INFORMATION ON THE DX2000 SERIES PRINTERS, CALL 800-626-4686 


©: 1987 Fujitsu America, Inc. EpsonF X80 and Epson Jx80 are registered trademarks of Seiko Epson Corporation. IBM, Graphics Printer and Proprinter are registered trademarks of International Business Machines Corporation. 
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QUALITY АТ 9- PIN PRICES! 


ESSE 7 LPRINTet 324c 


Нот volume 24-pin color printing is now in your price range. If you're 
considering 24-pin printers from NEC, IBM, Epson, Toshiba, Alps, 
Fujitsu or any 9-pin wide carriage printer, өп the NLQ 324с is 
the printer you've been waiting for! 


FEATURES: 


m 300 cps draft/100 cps МО 

m 24-pin color graphics/text 

и Bi-directional tractor 
w/paper parking 

и 8 K buffer w/32K option 

ж Available with the 
Printers Plus 2-YEAR 
REPLACEMENT 
GUARANTEE! 
Call for details! 


LIST PRICE: $1195 
INTRODUCTORY 
PRICE: 


NLQ LPRINTER is a trademark of Printers Plus, Inc., Vienna, VA. This is not a liquidation or imitation 
product. Please call and we wil! gladly explain the difference between this product and any other product 


with any similarity. 


CHOOSE FROM THE WORLD'S LARGEST 
SELECTION OF PRINTERS! 


We guarantee to match the lowest in-stock prices in this publication! 
And guess what! WE DO GUARANTEE COMPATIBILITY! Call about the 
unique Printers Plus Guarantee! 


PRINTERS 


ALPS NEC 
BROTHER NLQ® 
CIE OKIDATA 
CITIZEN PANASONIC 
C.ITOH PRIMAGES 
DIABLO SILVER REED 
EPSON STAR 
FUJITSU TOSHIBA 


Our expert R & D Department geal pew den moi monton ihe latest printers on 
the market. IF YOU DON'T SEE 


549 


INCLUDES IBM CABLE! 


LASERS 


KYOCERA 
NEC 
OASYS 
OKIDATA 
PANASONIC 
PCPI 
QMS 
QUME 


APPLE 
AST 
CANON 
CIE 
C. ITOH 
CORDATA 
EPSON 
H-P 
IBM 


+ ЖЕН... T — Ажалы”. ЗА So а-ы... ENTM және кил. MEER LB ONES 


GREAT PRICES WITH A mE: га ATO 


HOURS (EST): 
MON-THUR: 


1887 PRINTERS PLUS INC. 


PRINTERS PLUS, INC. 
т TYSONS CORNER, VA 22180 
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ipid > 734-0236 


WE'LL CREDIT COST OF LONG 
DISTANCE TELEPHONE CALL 
WITH ANY PRINTER PURCHASE. 


This offer good only through mall order division. Visit our 7 
retail showrooms for best local prices, 1596 restocking fea 
applies lo all retumed or refused merchandisa. 
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CIARCIA FEEDBACK 


Speed, or any computer with an RS-232C 
port. 

Despite the fact that "RS-232C stan- 
dard" is kind of an oxymoron (like “тіі- 
tary intelligence" and "government ser- 
усе”), the worst it might take to get two 
RS-232C devices talking to each other 
would be a little fiddling with cables 
and setting a software driver or two 
(e.g., the MS-DOS command to set the 
baud rate). If you proceed this way, tryto 
get copies of each device 's RS-232C port 
pin-outs. An RS-232C break-out box is 
handy, too. 

Although I'm not sure what the Intelli- 
writer’s existing port is, if it is not RS- 
232C, then it is either a Centronicsparal- 
lel port or a nonstandard port. If it is 
Centronics, you could design an RS- 
232C-to-Centronics converter using a 
microprocessor like the Intel 8751 or the 
Hitachi HD64180. For example, my arti- 
cles on the HD64180-based SBI80 con- 
tain all the basic information you need to 
build your own converter (see the Sep- 
tember 1985 Circuit Cellar). Also, as- 
sembled RS-232C-to-Centronics convert- 
ers are available at most computer stores 
or mail-order houses. 

If the typewriter ' port is nonstandard, 
the mandatory step before proceeding to 
build your own RS-232C-to-whatever is 
to get technical documentation that de- 
scribes the typewriter 's port signals, tim- 
ing, and so on. However, the supplier 
may consider this information propri- 
etary; if so, you are more or less locked 
into purchasing the company 's interface. 

A couple of cautions. Typewriter print 
mechanisms are often not up to the severe 
duty cycle of computer printing. Does the 
supplier have anything to say about this? 
Second, it is likely that your favorite 
word processor, and other software, may 
not have a driver that takes full advan- 
tage of your typewriter. You'd better ask 
the supplier what printer the typewriter 
emulates in terms of control codes, spe- 
cial functions, character sets, and so on. 
—Steve Ш 


Between Circuit Cellar Feedback, personal 
questions, and Ask BYTE, I receive hundreds of 
letters each month. As you might have noticed, 
in Ask BYTE I have listed my own paid staff. 
We answer many more letters than you see pub- 
lished, and it often takes a lot of research. 

If you would like to share your knowledge 
of microcomputer hardware with other BYTE 
readers, joining the Circuit Cellar/ Ask BYTE 
staff would give you the opportunity, We're 
looking for additional researchers to answer 
letters and gather Circuit Cellar project 
material. 

If you're interested, let us hear from you. 
Send a short letter describing your areas of 
interest and qualifications to Steve Ciarcia, 
P.O. Box 582, Glastonbury, CT 06033. 
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1987 - Expanding Scenery disk 
coverage; East Coast, Japan, 
8 Europe 


1986 - Flight Simulator Il for tha 68000 
computers 


1985 - High-performance Jet flight 
simulator юг the ІВМ, 
Commodore 64, and Apple 1! 
computers 


ЕР an 1982/1983 - Microsoft Flight Simulator 
pP T & Flight Sumulator |1 


13 P] . 
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1979 - 30 graphics applied to the 
original FS1 Flight Simulator for 
the new Apple || and TRS-80 
computers 


1977 - SubLOGIC's 3D graphics 
: package in BASIC and M5800 
Assembly Language 


Some say our technology has helped us define the state of the art in flight simulation. We believe our ten years of dedication 
have gotten us where we are today. 


SubLOGIC's first black & white 3D graphics routines, developed іп 1977, paved the way for our introduction to flight simula- 
tion and aerial combat garning theory. Our second-generation Flight Simulator ll was so well conceived that even we find it 
difficult to improve upon. Jet's spectacular land and sea battle scenarios set another classic milestone in state-of-the-art 
simulation gaming. Scenery concepts incorporated into SubLOGIC flight simulation products right from the start continue to 
evolve as we introduce new, more beautifully detailed areas of the world to explore. And coming in 1988 - a flight control yoke 
for even more realism! 


We invite you to help us celebrate our first decade of success, and share in our anticipation of the next ten years to come. 
SubLOGIC tenth-anniversary promotional shirts and posters are available at your dealer or directly from SubLOGIC. See your 
dealer, or write or call us for more information. 


Corporation 
713 Edgebrook Drive 
Champaign IL 61820 
(217) 359-8482 Telex: 206995 


ORDER LINE: (800) 637-4983 


(except in {ihren} 


Tape Compatibility 


IBM PC IBM PC/XT IBM PC/AT 


Data Interchangeability 


Everex extends its leadership in tape backup systems from the existing PC/XT/AT compatibles 
to the new PS/2 computer Models 30, 50, and 60. We are shipping new tape systems to 
provide you with complete backup protection against data loss 

resulting from disk failures. 


The tapes recorded with PC/XT/AT compatibles using Everex 
software can also be read by your new PS/2 machines. 
Moreover, the data recorded at one site can be 
transported to a remote location for retrieval 
or can be safely stored 

for archival purposes. 


Multiple Models 


Whether your preference is cassette 
or cartridge, we offer 12 different 
internal and external models 
ranging in capacity from 40MB 

to 125MB. If you currently 

have PC/XT/AT compatible 
computers, you may want an 
internal dedicated tape system. 

If you are switching to the new 
PS/2 computers, an external tape 
system may be ideal for your needs. 


Automatic 


The world-renowned Scheduler™ 
program, included with our software, provides the 

priceless feature of backing up disk files at a predetermined 

time Automatically. Up to 8 events may be scheduled in advance 

so you do not have to be physically present to start the backup. The program 
even waits for you to complete your work before it initiates its operation. 


See Us at Comdex 
EVEREX, EVER for Excellence, IGM, PC/XT, PC/AT, Р5/2, and Scheduler are trademarks and registered Booths H8206 & H7 642 


trademarks of thelr respective companies. ©1987 Everex Systems, Inc. All rights reserved. Las Vegas Hilton 


Е V Е 
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Across The Board 


IBM PS/2 Model 30 IBM PS/2 Model 50 IBM PS/2 Model 60 


ағай А Fast 


Backup is performed at a streaming speed of up to 5MB/min so that 
even a 40MB disk can be backed up in less than 10 minutes! 


Reliable 


The built-in data verification in the QIC-24 format assures data 
integrity. In case of an error, the data is automatically rewritten 
up to 16 times to insure its validity. Furthermore, 
the Everex tape software can optionally verify 
the data bit-by-bit for your complete 

satisfaction and peace of mind. 


The Total Solution 


All systems are delivered with a drive, 
controller/adapter, cables, software, manual 
and a tape cassette/cartridge. The whole works 
for a small price! And our products are sold 
with a 1-year warranty of parts and labor. 

Our fully trained technical support staff is 
ready to assist you with any questions. 

Call us now. Buy Everex to 

compute with confidence. 


For more information or the name of the Everex dealer nearest you: 


nusa 1-000-821-0806 
In California 1 -800-82 1-0807 


EVEREX 


48431 Milmont Drive, Fremont, CA 94538 


Over 150,000 tape controllers shipped. A Ae 
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FREE © 


Sen Details Below 


PRINTERS 


Alps All Модеіѕ....................Сан 
Brother All Models . .,. .. .. ....CaM 
Citizen М$Р-10....,.............$249 
MSP-15 ............. ...........5330 
МОР: Обь niei $300 
MSP-25 .........................э%00 
Ргетісг35.,..................... 5480 
Tribute 224 .....,.,............ 5650 
T20D 1 1 c 44 кей ....95165 
Diablo 535..... ПОТИЧУ: 5759 
Dyconics 150. 


VCP METH KEE ©&- 


Hewlett-Packard LazerJet 1| ....S1859 
NEC P2200 ..................... 5335 
850 .........,....-....-.. on 91999 
860+. ................... .. -51935 
З3550....4. »yurwirg 4 w*rdvu $729 


Panasonic 1091 Model2 ......... $180 
1080 Model2..................... $165 
1092 PN te wt --....252095 
ве eri neces ae: - 9375 
| "Dok 
JÍ oca ceu usus ЭФ ТО 


STAR MICRONICS 
Ali Printer Models 


Toshiba 321SL.. 


14А%%4ғеҺ 44%" + 
ЗАТО ИИ чаи ғ тт .5674 
351 Model И. Fete FAW HRT HOw $899 
LaserPrinter. .. .„................ san 


TRAINING 


ЕііҺіЗітшігісг................ ...527 
PC Logo sry 222; нанда е ЖЕ 569 
Typing Instructor ,..................527 
Typing Tutor IV paa зоечььь вече». $27 
MS Learning DOS ..... ... ...... $27 
LANGUAGES 
CCompiler(Microsoft)., ... .., .5249 
Fortran Compiler (Microsoft)... ... .$245 
Macro Assembler (Microsoft)......... $83 
Pascal Compiler (Microsoft)......... $165 
Quick Basic3.. .... __.......,.... $55 
Turbo Jumbo Pack ................ $159 
Turbo Pascal м/8087 & ВСО.......... 555 
(ele И 
Turbo Вавіс.,........». eae aS OSS 
Turbo PTOIDUT оса каенат $54 
PROJECT MANAGEMENT 
Harvard Total Project Manager Il .... S282 
Мск soft Project .,.....,......... $218 
Super Project PIUS .................. Call 
Timeline 2.0... "Seis 4 $235 
COMMUNICATIONS 

CompuServe Starter Kit... ..... ..519 
Crosstalk XVI .. .,.............. .588 
MS Access... T Da &4eàdebn + .$137 
МИ scans peo -933 
ВНетоїе........................... 588 


(All others: 69) 


s Ha Change far VIS and MasterCard s You Pas the Ground Shep i : | 1 
ub 1a О фе B Over $50. « АЙ products carry a manufacturer b wanane All Gusrirees, rebates, vial реткі privileges & promotional programe нге handed бу 
the отага ыси пет сту” RO APU FPO, or inlet rational riers, please » Cell befor йен ШІН PO Numba = Бағы and Comiat Check Wil Пеійу Ship 


peg Seeks е Praes, Poems 8 Avdilability айы hs Changa Wilhou Halga = Add 505 Inr cx; 


CALL TOLL FREE ы 


Air Express Shipping 


PUTER 


DISKETTES 

Maxell мп2 (Ot, DA кэл» часа: FE. 
М25.. eoe tangas DEN 
Sony MD/2 (Qty 100). ‘$44 Ree RR 4 SAO 
MONITORS 

AmdekaAll Monitors. ..............Call 
NEC Multisyne .................. $549 
Multisync Plus ...,,.,............бай 
Multisync Graphic Board ..,......... Call 
Princeton Graphics All Models ....Сай 
Sony Multiscan w/cable...,....... $585 
Zenith 1490 FTM ................ S625 
VIDEO TERMINALS 

Qume 101 PlusGreen ............ S315 
101PlusAmber..,.. .. o ,,.,. .. S315 
Му5ө30........................ 5285 
SO) узса жы шыла РТУТИ 5359 
T ыза а ЫПТЫ ДЫРЫ 5565 
Wyse 85 *"wtvxüvtttkts сжитаз з=. $384 


H 
All Modems . 


DISK DRIVES 

lomega Bernoulli 10meg ... ;.... $865 
Bernoulli 20тед0.,.. .. ....91175 
Bernoulli 40 тед .....,.......... 51720 
Teac AT 1.2 Meg Drive ............ $100 
XT X Height Drive е СКК лге и> 585 


АТ 
meg w/Western /О....5309 
...Сай 


Other Models . 


256 Memory, One 360K Brand Name 22 
Floppy Drive e 135 Watt Powor Supply, 


Turbo PC/XTw/640K & 1 Drive ..... $415 
Turbo PC/XT w/640K 8 2 Drives... .S485 
Turbo PC/XT w/640K, 

1Drive&20MG .... . a v... 9728 
PC/AT 10 MHz w/512K, 

1.2 Floppy уа... .. 4 ......9935 
PC/AT 10 MHz w/1024K, 

12 FloppyDrive ................5989 
PC/AT 10 MHz w/1024K, | 

1.2 Floppy. 40 МС... .. .,...51519 
MonGraphics Card with 

Parallel Printer Port ............... $69 
Color Card w/Parallel Printer Port ..... $65 
Amber Monitor (TTU) ... sa ......., 989 
Amber Monitor w/Swivel Tilt ..,...... 99 


Calor Monitor (НӘН) ,........»- 28279 
EGA+ Card . Meee set tp et epee «Жа 
1/0 Саға (Sérial/ Parallel) . а на ..338 


| 1/0 Card [Serial/Clock Calendar). .....$39 
.589 


Enhanced Keyboard . Airs : 
AT Multi ИО Card .,... .... .-....-.869 
XT Multi ИО Сага. ............... ,.. 955 


INTEGRATIVE SOFTWARE 
ЕпаЫе2.0 .............- ИР $359 
Frameworkll .,. aa .... ..... s395 
Smart Software System 3.1......... $409 
Symphony . . , ийиле $439 
ДЕЙ Li Loa А $55 
GRAPHICS 

LogiMouse..... ... .... ‚Са! 
Logi Buss Mouse w/paint. . .,, ...585 
Мемзтавзіег....................... 548 
In-A-Vision. , , тр», кбічӛ% a ...,. 9259 
Microsoft Buss Mouse 1.0..... ТӨРТ Call 
MicrosoftChart30. , ., .... .5249 
Microsoft Serial Mouse 1.0, ,., , Call 


Newsroom ,....................... $31 
PC Buss Plus Mouse ...... 


PFS: First Publisher. ,,.... ..., .545 
IMSI Mouse w/Dr. Halo I... ‚592 
PC MOUSE ...... ..............58% 
Printmaster. ,.................... $29 
Signmaster . anaa aus ees -.. 5132 


Turbo Graphix Tool Box., , „‹ -SIB 


Lotus 1-2-3 

Multiplan 3. 0 газ 
о ее i ace Кар $35 
VP Planner ............... А 6.. 


WORD PROCESSORS 


Word Perfect Executive ...,. .. ...$103 
Leading EdgeW/P w/Spell & Mail... .. $59 


Turbo Lightening ,...........555 
Microsoft Word 4.0 ..,........... .. 5185 
Multimate Advantage Il .,.,....-... 9245 
Wordstar м/Тийог.................. $162 
Wordstar Pro Раск 4.0 .. ;. ,,.. .5209 
PFS: Professional Write . .. . ..., .589 


Word Perfect (Ver.4.2)$195 
Wordstar 2000 + 2.0 $189 


SPREADSHEETS 


„чирч 59... 


. the 449 hit 


upercalc 4 .......$269 


MONEY MANAGEMENT 
Dollars & Sense w/Forcast ... ....... S 
Tobias Managing Your Мопеу......... 
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To Place an Order: 1-800-528-1054 
To Follow-up on an Order: 602-944-1037 


8804 N. 23rd Ave. 
Phoenix, Arizona 85021 


ping— We Pag the Air е Ground Shipping & Handing $5 DO = Free Ar apies ORLY boarders 


Тенге « We Do ot Giang Machine Compal ity 


т 
Side Т 


Case, AT Style ard » 4-30 MHz Clock 
Speed. ане еура В Expansion Slots 


800-528-1054 


BOARDS 
ASTSix-PackPlus. , a., .,....5140 
Other Models... ,,,.,,,,.. eye. Call 
ATI ЕСА Wonder ........ VETE $245 
CSSL Awesome ..... ...........5375 
Hercules Color Card. ., .,, ...5145 
Graphic Саға.......... А TT $175 
Graphic Сага + ................... $185 
Above Board РС 1010 .,........... $210 
Intel Above Board PS/PC (1110)....$239 
Above Board AT (4020) . .......... 5315 
Above Board PS/AT(4120) .........8345 
NEC Multisync Graphic Board ,...... Call 
Orchid Tiny Turbo 286 ..,......... $355 
Turbo ЕСА ....................... 5449 
Paradise Five Pak .,. ps ....... 599 
Autoswitch 350................... $205 
Autoswitch 480. SS $279 
Plus Development 
Plus Нагд Сага 20 Megabyte........ 5545 
Plus Hard Card 40 Megabyte. ....... $829 
Quadram Quad EGA+ ........... $265 
Tec Маг Graphics Master ......... $409 
Captain No Memory .......... ‚.... $109 
EGA Мавіег................... + . 9249 
Video-7 Vega Deluxe .., ,,....... $285 
COMPUTERS 
А5ТМойг180.................. 51399 
Mode! 120. .алаазеизеіететдетшы ..52099 
Model 140...................... $2449 
NEC Multispeed ...............51419 
Multispeed EL .,.......... .....51625 
Toshiba T1000 .................. SB810 
WO оао cus $3175 
T-1100 Supertwist ........ peeves 91649 
T3100... else eascesesesse ve TE Г ӨӨ 
KEYBOARDS 
Dini ТЕ MEM ...$145 
КВ5153 саана. TED $235 
КЕЈОТ раковая atn $99 
UTILITIES 
MS Windows. „ш, usha nm $55 
Сору!!РС. a vac ias xis ERES. $19 
1018 PlUS. .,.,,..... ...........Э46 
Fastback ..... . s wasevacseseces- $80 
Norton Utilities 4.0 ...............,. $48 
PrintworkS, | „уш suns -.-......536 
Sidekick (Unprotected)... ..... .....547 
Sideways 3.1 ......................баП 
Superkey . ——— Шан S53 
Mir 55.59 ine eget d Ака» $25 
сла, НКИ » m ровен 
Brooklyn Вгідде.;.;........»....... 572 
DATA BASE MANAGEMENT 
Clipper..,.. . AS PUEDE UN. $375 
Cornerstone ............ se в on: - $93 


dBase lllPlus ..,...........». .$379 
Extended Report У/гйег,......-...-5175 


Knowledgeman II PromoPack ,......5285 
Quickcode Риив,,...-».».--»..... $138 
QuickReport .,,,,......,... Serene $138 
Reflex... as +... ........ - $79 
DB-XL. ,. ,., ...........25С82 
PFS: Professional File , canes. $112 


[Pease S000 


Мапу other titles available. 


CWF-987 


Order Line Hours: 
Mon-Fri 7:00 a.m.-6:00 p.m. 
Saturday 9:00-1:00 
Order Processing: 


10:00 a.m.-3:00 p.m. Mon-Fri 


BOOK REVIEWS 


C: A REFERENCE 
MANUAL, 2nd ed. 

Samuel Р. Harbison 

and Guy L. Steele Jr. 
Prentice-Hall 

Englewood Cliffs, NJ: 1987 
ISBN 0-13-109810-1 

404 pages, $31 


MICROCOMPUTERS 
AND PHYSIOLOGICAL 
SIMULATION, 2nd ed. 
James E. Randall 

Raven Press 

New York: 1987 

ISBN 0-88167-292-0 

287 pages, $32 


TEX FOR SCIENTIFIC 
DOCUMENTATION 
Jacques Desarmenien, ed. 
Springer-Verlag 

New York: 1986 

ISBN 0-387-16807-9 

198 pages, $19.80 


C: A REFERENCE 
MANUAL 
Reviewed by John Unger 


ometimes a reference 

book gets to be known by 
its author’s name rather than 
by its title. This honor was be- 
stowed upon the first edition 
of C: A Reference Manual by 
those in the C language pro- 
gramming community, where the book is often referred to as 
simply Harbison and Steele, or H and S. While other reference 
books on the language cover aspects of C as related to specific 
computer systems or with respect to specific applications, С: A 
Reference Manual provides an in-depth view of C’s many gray 
areas. and addresses problems in syntax and structure of which 
few C programmers are aware. 

Samuel P. Harbison and Guy L. Steele Jr. concentrate on 
giving a precise description of the C language. The book grew 
out of their effort to write a family of C compilers that would 
handle the same source-code programs identically on different 
computers—as far as hardware differences would allow. 

С: A Reference Manual is not the kind of text you can read 
from cover to cover. The authors write іп а rather dry, academic 
style; you'll keep the book next to your compiler manuals rather 
than at your bedside. 


A Little Reminder 
As a relative newcomer who has been actively writing C pro- 
grams.for about 5 years, I frequently come across aspects of the 


Illustrated by Les Kanturek 


language that I don't know 
how to implement into my 
programs properly. The C 
language conference on BIX 
can be a big help, but what 
you need is not always avail- 
able when you need it. That's 
when C: A Reference Manual 
becomes indispensable. I 
found that I could rely on it to 
give me an in-depth descrip- 
tion of even the more arcane 
aspects of C. For example, I 
had written a fairly simple C 
program to manipulate some 
floating-point numbers. The 
program included such state- 
ments as 


depth - 2.87; 


- 


velocity - 6.15; 


where depth and velocity were 
declared as floating-type vari- 
ables. This program compiled 
and ran perfectly using Micro- 
soft C version 4.0, but when I 
compiled it with the option 
/W2, which sets the warning 
level at 2 to catch automatic 
data conversions and missing 
returns in function defini- 
tions, I found the message 
warning 51: data conver- 
sion. I couldn't figure out 
what the problem was until I found in Harbison and Steele that 
in C all floating-point constants (e.g., the values 2.87 and 6.15 
in the statements above) are always type double. The compiler 
was telling me to be aware that I had mismatched types. 


Handy Numbering Systems 

The book uses a systematic notation for each of its sections. For 
example, Chapter 5, entitled "Types," has a major section, 5.3, 
"Pointer Types," which in turn has its own subsection, 5.3.1, 
“Pointer Arithmetic.” This type of organization makes it easy to 
find material in the book. 

The authors make the process even more helpful by listing 
other pertinent references to the sub ject matter at the end of each 
subsection. For example, at the end of subsection 5.3.1 is a 
series of references: "addition operator 7.6.2; assignment oper- 
ators 7.9; conversion to pointers 6.2.7," and so on. The num- 
bering system makes this cross-referencing easy to use and pre- 
vents you from having to flip back and forth to the index. It also 
means that you can start reading almost anywhere in the book; 

continued 


NOVEMBER 1987 * BYTE 51 


Hard Locks 
for Soft Parts. 


At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 


Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 


Take a look. 


Key Sentinel Family Features. 


Prohibits unauthorized use of software 9 No need 
for copy protection 9 Unlimited backup copies 9 
Virtually unbreakable 9 Pocketsize key 9 Trans- 
parent operation 9 Transportable 


ft O Higher level language 
So are interfaces included 
Sentinel. О Runs under DOS on 


O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 


PC/XT/AT and compatibles 
О Parallel port version only 


compatibles 


Software 
Sentinel-W. 


O Designed for workstations, 


supermicros and minicomputers 
О. Serial port only (modem-typa) 


© Algorithm technique 
(Never a fixed response) 
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using the cross-references, you can refer to previous sections 
pertaining to the subject matter. 


Proposed Standard 

An important chapter describes the Draft Proposed ANSI C 
standard and how it differs from the implementation of C de- 
scribed in the rest of the book. Because the sections in this chap- 
ter use the aforementioned numbering system, they provide 
ready references to the original subsection where the feature of 
ANSI standard C being discussed was first described. 

The text focuses on the use of the C language in its fully im- 
plemented form found on Unix systems, but it does not empha- 
size features of the language that are specific only to Unix. One 
aspect of the book that sets it apart from other references to the 
language is its description of “standard libraries” that have be- 
come part of the language on Unix and that are included in some 
form in compilers found on other operating systems, such as 
MS-DOS. Nearly 100 of the book’s 404 pages are dedicated to 
descriptions of the library functions. 

Because the book also describes the draft proposed ANSI C 
standards, the chapters on the standard C library functions 
clearly indicate which library functions currently used are 
either not part of the draft proposed ANSI standards or are im- 
plemented somewhat differently in those standards, 

С: A Reference Manual lives upto its advertisement as а com- 
plete treatise on C written with an emphasis on being up to date. 
It includes the best description of the Draft Proposed ANSI 
standards integrated with normal C that I have seen. It is cer- 
tainly not required reading for someone just starting to learn C, 
but I would recommend it to all serious C language pro- 
grammers. 


John Unger (P.O. Box 95, Hamilton, VA 22068) is a geophysi- 
cist who uses computers to study the structure of the earth's 
crust in earthquake-prone regions of the eastern U.S. He can be 
contacted on BIX as "reviews2." 


MICROCOMPUTERS AND PHYSIOLOGICAL 
SIMULATION 
Reviewed by Karl S. Wittman 


A re computer simulations worth the effort? In Microcom- 
puters and Physiological Simulation, James E. Randall 
elegantly demonstrates that good instructors cannot afford to 
overlook this teaching tool His purpose is not to hand over 
ready-to-run computer programs, but rather to show instructors 
how to build their own software. In doing so, Randall has writ- 
ten a primer of concepts, techniques, and examples for micro- 
computer users to adapt to their own particular applications. 
The author's subject, quantitative physiology, is tailor-made to 
illustrate the way in which teachers can make the transition from 
using mechanical models and analogies to creating and using 
computer models of complex living organisms. 


Simulations and Education 
While educators find microcomputers an attractive supplement 
to traditional didactic strategies, many are not aware of the 
significant potential of computer simulations. Publication of 
commercial discovery-based software, with its emphasis on stu- 
dent control of the learning process, has begun to stimulate 
interest in simulations. Students can more clearly visualize 
complex interactions, and teachers can produce what Randall 
calls dynamic illustrations" of phenomena not normally possi- 
ble in the classroom. 
Even if teachers want to use computer simulations, there аге 
continued 
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few quality software products available, and those may not tar- 
get a teacher's specific requirements. As Randall points out, the 
most effective simulations are likely to be personally developed 
by a teacher, since these programs spring directly from specific 
instructional needs and teaching style. 


BASIC as a Simulation Language 

Randall uses BASIC, as implemented on MS-DOS personal 
computers, to develop his simulation software. In his view, 
BASIC is adequate for most models that teachers will prepare, 
although he concedes that extensive simulations with large 
memory needs and procedural structures will require a more 
sophisticated language. Nevertheless, the author maintains that 
BASIC can produce highly structured programs, and he guides 
readers through the development of subroutines emphasizing 
disciplined use of branching operations, data types, and user- 
defined functions. 

Computer simulations are useful only if students find them 
easy to operate and understand. Randall contends that graphics- 
based software can achieve these goals. Microcomputers make 
graphics programming accessible because BASIC has built-in 
color graphics extensions. With little additional training, a pro- 
grammer can add a more realistic representation of physical 
phenomena. Moreover, when you connect the computer to a 
dot-matrix or laser printer, a hard copy of the screen can be 
quickly put in the student's hands. 

The book contains many programming techniques illustrated 
by actual applications to physiological phenomena. For exam- 
ple, Randall shows how to combine VIEW and WINDOW com- 
mands to plot a typical Henderson-Hasselbach equation in 
which pH is expressed in terms of arterial partial pressure of 
carbon dioxide and arterial bicarbonate concentration. The 
VIEW command is used to select a portion of the monitor screen 
on which to display the plot, and the WINDOW command sets the 
plot scale. 

Randall takes considerable care to guide the reader through 
each component of a simulation. For example, he not only pro- 
vides code for a complete plot subroutine, but he also thought- 
fully suggests sources for adapting this and other subroutines to 
the reader's own work. In fact, one of the book's strong points is 
its provision of relevant and recent references following each 
chapter. 


Microcomputers and Models 

Randall's book focuses on the development of a satisfactory 
computer simulation as a two-part process: formulation of a 
mathematical model that accurately describes the physiological 
mechanism, and successful translation of the model to a com- 
puter program. Simulation programmers are acutely aware of 
the problems involved in converting mathematical concepts to 
the discrete computational methods of the computer. While 
transfer from the precision of algebraic expression to the ap- 
proximation of digital computations harnesses the brute-force 
ability of the computer to perform repetitive calculations, this 


.same iterative process can introduce serious computational 


errors and distortions. 

Randall is especially cautious about advising novice pro- 
grammers of the traps to which they might fall prey. For exam- 
ple, he is clearly aware of the trouble microcomputers have with 
truncating and rounding numbers, and he shows his readers how 
to minimize these problems. He also takes care to point out that 
simulations of continuous physiological processes can be ap- 
proximated by solutions of mathematical iterations only at finite 
periods of time. When these values are plotted graphically on 
the CRT screen, he says, "The honest thing to do is to place a 
point indicating the value of the solution at each time position. "' 

continued 
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He illustrates the method using the PSET command. 

A valid physiological model should fully reflect actual values 
that might be expected in a living system. Often, functional rela- 
tionships are mathematically nonlinear and can be more diffi- 
cult to reproduce as a simulation than as a simple linear solu- 
tion. Randall considers various mathematical alternatives to 
approximating real physiological systems while showing the 
reader his approach to optimizing the processing speed and ac- 
curacy of the formulations. 


An Example of Model Development 
A nephron is the basic structure in the kidney that concentrates 
nitrogenous end products of protein digestion and eliminates 
these wastes as urine. Randall's model of the process of produc- 
ing urine takes into account the biological mechanisms that 
allow molecules to selectively cross cell membranes, the regula- 
tion of local osmotic pressure gradients, and the action of anti- 
diuretic hormones on nephron-collecting duct permeability. His 
model also permits the student and teacher to manipulate such 
variables as blood plasma osmolarity, molecular filtration and 
transportation rates, and cell membrane permeability values. 
Randall's approach to this simulation is typical of the way he 
handles the task of describing various models he uses in his own 
teaching. He believes that clear conceptualization of the physio- 
logical phenomenon leads to a precise mathematical statement 
of the model. He provides the reader with a broad view of the 
model, describing each important variable followed by consid- 
eration of characteristic relationships between and among the 
variables as expressed in mathematical terms. 


A Valuable Sourcebook 

Microcomputer and Physiological Simulation is a valuable 
sourcebook of ideas and techniques for teachers who are willing 
to put some effort into writing their own simulation software. 
Although the book is directed toward quantitative physiology, 
teachers of any subject with mathematically describable phe- 
nomena might benefit from it. I particularly like the author’s 
writing style. Despite the very technical nature of the book, 
Randall expresses himself clearly, precisely, and in a personal 
way so that I almost felt as though I was getting a one-on-one 
tutorial. 

It may appear contradictory that the only substantive fault I 
find with the book is also one of its chief virtues. Randall’s in- 
tent is to help teachers who are new to programming and to sim- 
ulations. In doing so, he does not provide full program listings 
but uses his book as a vehicle for demonstrating the process 
from concept through validated simulation. 

I recommend Microcomputers and Physiological Simulation 
to anyone seriously interested in learning about computer simu- 
lation as a practical educational tool. 


Karl 5. Wittman (8 Reid Place, Delmar, МУ 12054) is a techni- 
cal writer who covers the allied health and education fields as 
affected by computer technology. 


ТЕХ for Scientific Documentation 
Reviewed by Alan Hoenig 


he public domain typesetting program ТЕХ is one of the 
more interesting pieces of software floating around. Given 
form by Donald Knuth of Stanford University, ТЕХ is capable 
of far more versatility and virtuosity than just about any other 
typesetting system, whether driven by computers or operated by 

humans. 
Devotees of TEX in this country form a small but enthusiastic 
continued 
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group that operates along informal lines. Our European coun- 
terparts are far more structured, and hence we have TEX for 
Scientific Documentation, the proceedings of a second Europe- 
an conference devoted to TEX. 


Some Disappointments 

Lots of interesting papers appear within this volume of pro- 
ceedings, but there are some disappointments. For example, the 
book's title, while wholly accurate, is entirely misleading. De- 
spite the stated theme, the conference planners seem to have ac- 
cepted papers concerned with any aspect of TEX. Only two or 
three papers (out of 16) address the title TEX for Scientific Doc- 
umentation. Rather, it is ТЕХ”5 idiosyncrasies that seem to have 
set the de facto theme for this meeting. Focal points include the 
fact that TEX is not WYSIWYG (what you see is what you get) 
and is batch-oriented. Second, because of TEX's unique nature, 
it takes a competent programmer to achieve fancy effects. Final- 
ly, can TEX work with non-English text? Based on the spirit of 
these papers, the conference should have been titled ““Nonstan- 
dard TEXnical Environments. ” 

Most of these papers describe front ends, back ends, interac- 
tive shells, and what have you that fit over, on top of, or under 
TEX to make TEX work in a friendlier or easier way. And 
here's another disappointment: Some papers fail to distinguish 
between work contemplated, work in progress, and work com- 
pleted. Occasionally, it is unclear precisely at which work- 
station or microcomputer these implementations are aimed. Fi- 
nally, and most frustrating, is the lack of information about the 
availability of the software; how can we in the U.S. get our 
hands on this stuff? Some of the packages sound good (and 
work quite well, or so I understand from attendees of the meet- 
ing). But reading these proceedings is like leafing through a cat- 
alog from which all prices and ordering information have been 
excised. 

My final negative comment—and one that I’m not sure is 
even fair—pertains to the uneven quality of the writing. Many of 
the papers read just like documentation. Although English was 
the official language of the meeting, it is clearly not the native 
language of many contributors. 


What TEX Can Do 

Nevertheless, if you are TpXnically-oriented, you will be 
pleased to dip into this book. You will want to know what kind 
of work is being done with TEX to make it work in ways pre- 
sumably not intended by its creator. For example, ЕазуТЕХ, a 
product of Milanese scientists, provides a series of menus from 
which you create equations for your document. The equation 
will appear on-screen as you specify it, while genuine TEX 
code is generated behind the scenes. 

Another example: When running the University of California 
at Berkeley's VORTEX system, you see your source text and 
previewed typeset copy on separate windows on your monitor. 
You can edit either window, and changes from one automatical- 
ly propagate to the other. (Is this true on-line TEX?) 


Good Quality 

A problem with other proceedings—but not this one—is the 
poor quality of the printed page. Typescripts are usually col- 
lected and photographed for printing as is, and sometimes the 
sacrifice of professional appearance for speedy communication 
is a reasonable one. Fortunately, all the authors prepared their 
papers using ТЕХ, and the result is a volume characterized by a 
uniform and professional appearance. Ш 


Alan Hoenig (17 Bay Ave., Huntington, NY 11743), a professor 
of mathematics at John Jay College of Criminal Justice in New 
York, is a ТЕХ consultant. 
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AUTOMATED BILL PAYING. 
AUTOMATIC REPORTS. 
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ntroducing Quicken? Version 2— 

absolutely the fastest, easiest way to 

write checks, keep financial records, 

track income and expenses, budget, 
and manage your cash flow. It's ideal for 
business or personal use. 


Now, Finish Financial 

Chores in Seconds. 

Quicken completes your financial work 
4 to 8 times faster than ever before: 


а Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 

ш Look up a check you wrote 1000 checks 
ago: 1 second 

8 Write and print 20 checks and update all 
records: 3 minutes 

ш Compile an itemized list of tax deduc- 
tions for the year: З seconds 


How can it be so fast? Quicken uses 
indexed files and speed-optimized C and 
assembler code—the very latest in 
high-speed technology. 


So Automatic, It Eliminates Work. 
Quicken’s fully automatic design features 
instant “macros” that eliminate repeti- 
tious clerical work. Macros remember 


Quicken remembers the bills you forget. 


your bills, print your checks, and update 
all records automatically. All you do is sign 
the checks. 


In fact, Quicken is so automatic it reminds 
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Automatos Routine 
Ғапасіті Tasks 


you when to pay bills even if you forget 
to use it! Simply turn on your hard disk PC, 
and Quicken’s pop-up Billminder™ 
appears when you need to pay bills. 


No Needto Alter 

Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There's no need 
to change your bookkeeping format or 
learn anything new—no accounting 
jargon, no “debits; no "credits? 

Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 


Here's what the critics say: 
“Гуе never seen such an easy-to-use 
manual or software that’s so simple to 
use” Martin Blumenthal, inCider Magazine 
“Extremely simple and fast? 

Esther Dyson, Industry Analyst 
“Absolutely the best small accounting 


program made? Bab Schwabach, 
Universal Press Syndicate 


New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 

If you're an accountant, property manager, 
doctor; consultant, manage a service firm 
or virtually any other type of business, 
and you use a checkbook, Quicken will 
save you time and money starting today. 


Free 30-Day Trial. 


Try Quicken. If you're not 100% satisfied, 
return it within 30 days and you pay 
nothing. 
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Quicken finishes 
all this in 
e under 5 minutes! 
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Current Quicken owners — Call our 800 
number for upgrade information. 
Specifications 

Capacity: Number of bank accounts: unlimited. 

Number of transactions: unlimited. Maximum amounts: 
$9,999,999.99. Number of income/expense categories: 
250 with 256K, thousands with512K RAM. 

Software Compatibility: Exports data and reports in ASCH. 
Also exports in Lotus" format with optional Transfer Utility. 
Hardware Compatibility: All IBM* РС, AT,” PS/2* and 
compatibles with 256K RAM and DOS 2.0 or higher. All 
Printers. All monitors. Also available for Apple® IIe, IIc 
and GS with most of the same features. 

Other: Not copy-protected. Checks are approved for all 
financial institutions in the U.S. and Canada. 

Product names are trademarks of their respective 
manufacturers. 


| 

| 

| 

| NOT COPY PROTECTED 
| Try Quicken for 30 Days Free! If not 

| completely satisfied, return Quicken within 
| 30 days for a full refund (including $3.00 
| 

| 

| 

| 

| 

| 

| 


shipping and handling charge). 
Call 800 624-8742 
(in California call 800 468-8481) 
Or send coupon with payment to: Intuit, 
540 University Ave., Palo Alto, CA 94301 
О Check enclosed (No purchase orders) 


| OVisa О MasterCard [O Amex 
| Card No. Exp. 
| Мате 
| Address 
| Zip Ре 
| О Quicken, $49.95 plus $3.00 
| _ shipping & handling 
| ПІВМ version О Apple H version 
О 54” disk O 332" disk 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Г] Transfer to Lotus Utility (optional), $19.95 | 


| 

| 
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Nobody ever said programming PCs was 
supposed to be easy. 
ut does it have to be tedious and time- 
consuming, too? 
Not any more. 
Not since the arrival of the remarkable new 


P tic on the left. 

ich is designed to save you most of the 
time you're currently spending searching through 
the books and manuals on the shelf above. 

The Norton On-Line Programmer's Guides" 
are a quartet of pop-up reference packages that do 
the same things in four differ- 
ent languages. 

Each package consists of 
two parts: A memory-resident 

Instant Access" program. 
And a comprehensive, 
cross-referenced database 
crammed with just about | 
everything you need to know to program in your 
favorite language. 
| And when we say everything, we mean 
eve 
verviling from information about language 


Designed for the IBM® PC, PC-AT and DOS compatibles. Available at most software 


syntax toavarietyof E 
tables, including ASCI $ 
characters, line draw- 
ing characters, error 
messages, memory 
usage maps, important 
data structures and 
more. 

How much more? 

Well, the databases 
for BASIC, C and Pas- 
cal give you detailed listings of all built-in and 
library functions. 

ile the Assembly database delivers a com- 
plete collection of DOS service calls, interrupts 
and ROM BIOS routines. 

You can, of course, find most of this informa- 
tion in the books and manuals on our shelf. 

But Peter Norton—who’s written a few books 
himself—figured you'd rather have it on your 
screen. 

In seconds. 

In full-screen or moveable half-screen mode. 

Popping up right next to your work. Right 
where you need it. 


A Guides reference summary 
screen (Shown in blue) pops up on 
top ofthe program you're working 

on (shown in green). 


This, you're probably 
thinking, is precisely the 
kind of thinking that pro- 
duced the classic Norton 
Utilities" 


And you're right. 
But even Peter Nor- 
br 
Summary data expands on ton cant think of every- 
y inei into лаша опо, thin M 
м arieyofinformation. — W hich is why there's 
| a built-in compiler for 
crearne databases of your own. | 
And why all Guides databases are compatible 


with the Instant Access program in your original 
package. 
_ Soyou can add more languages without spend- 
ing а lot more money. 

To get more information, call your dealer. Or 
call Peter Norton at 1-800-451-0303 Ext. 40. 

And ask for some guidance. 


Petir М№ућт- 


COMPUTING 


dealers, or direct from Peter Norton Computing, Inc, 2210 Wilshire Blvd., #186, Santa Monica, CA 90403. 213-453-2361, Fax 213-453-6398, MCI Май: РМС! ©1987 Peter Norton Computing 
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| Иа 132 column, high resolution screen ` Likewise. A DNE 
- <= Bets more out of programs like Multiplan and ^ 
= -A Lotus1-2-3, 4 


Boosts productivity with easy'to read Likewise. 
character set and advanced ergonomics. 


1 >. v Manufactured; serviced and supported by Likewise. 
xr жаббшпралу that ships more terminals than 
~~ dhüyone ut ІВМ“ 
At $599, the WY-60 delivers unrivaled At $649, the Wyse WY-99GT delivers 


value if-you're looking for sharp resolution, likewise in a graphics terminal, with Hercules 
advanced features and superior overall quality and ІВМ CGA compatibility. 


iman AT-compatible alphanumeric terminal... 


. a * 4 
So if you're looking for thé best termin жр your AT into a-multi-user System, there's = - 
eally no әке like Wyse. For more nae al 1-800-GET-WYSE. T 
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What’s New 


Short Takes 
Turbo Pascal 4.0 
XyWrite III Plus 
Daily Wheel, Scientific Wheel, 
and Professional Wheel 
Hauppauge 386 Motherboard 
Colorizer 1.0 


The New Generation: 
MPW Compiler 


First Impressions: 
QuickBASIC 4.0 

Three New Spreadsheets 
MultiFinder for the Macintosh 


Reviews: 

The Compaq Portable 386 
The IBM PS/2 Model 80 
Acer 1100 and Micro 1 386+ 
80286 Accelerators 

BIX Product Focus 
Accelerator Boards for the 
Macintosh SE 

Traveling Modems 

Three FORTRAN 77 Compilers 
High C 386 
ANSYS-PC/Linear and 
MSC/pal 2 

Master Tracks Pro MIDI 
Sequencer 

WordCruncher 


Computing at Chaos Manor 
by Jerry Pournelle 


Applications Only 
by Ezra Shapiro 
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A Portable 
ed 9 Break The Mold, 


Instead Of Your Back. 


Portable computers fit a predictable pattern. The 
more powerful they are, the less portable they are. 

With one magnificently small exception. The 
3100/20. 

Its the best shape power has ever been in. 

A smaller, slimmer profile that’ : tailored to you, 
instead of the other way around. 

Yet inside this sleek 15-poun dono are 
640KB of RAM and a built-in 2ОМВ hard disk. All 
driven by an 80286 microprocessor, the same CPU 
that sparks the IBM” PC AT” 

Its ga ққа screen 15 so bright, it looks like 
a full-size CRT display. Which, by the way, you can 
easily plug into the T3100/ 20's standard RGB 
color port. 

S-DOS" 32 is standard. So are parallel, al 
and 54" extemal drive ports. And a soft 

With every T3100/20, well include free co pis 
of Lotus? Symphony “апа Lotus Metro? two of th 
world's most popular programs, for the world's 


most popular portable computer. 

You can also add a 1200 bps Hayes-compatible. 
modem, a five-slot IBM-compatible expansion 
chassis, 2 megabytes of extended memory, and a 
numeric keypad. 

The T3100/ 20 is backed by Exceptional Care* 
our promise that if we have to fix your computer, 
we'll fix you up with another one while you wait. 

All of which leads one to a small dilemma. 
How to regard a machine that changes forever the 
way the world thinks about portable performance. 

You could think of it as a desktop on a crash 
diet. Or the muscle of an AT without the bulk. Or 
simply as PC World put it: “A small miracle? 

Call 1-800-457-7777 for the Toshiba computer 
and printer dealer nearest you. He can show you 


se. how to enjoy all the advantages of power. 


With none of the burdens. 
eS Н ча xd trademarks of Internation Busi Machines Ci кке DS 
BALLS, viride е oft Corp. 15 Хе е ond Meco are «> а demarks of ш 
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In Touch with Tomorrow 


TOSHIBA 


‘toshiba America, Inc., Information Systems Division 


WHAT'S NEW 


New Portable 
from HP 


bout the size of a stan- 
dard attache case, Hew- 
lett-Packard's new IBM 
PC-compatible Portable Vectra 
comes in models both with 
and without a hard disk. The 
Vectra measures 16.5 by 
13.9 by 3.5 inches and weighs 
16.6 pounds with its re- 
chargeable battery module. 

The unit's flip-up cover 
has a full-size 12-inch diagonal 
supertwist LCD screen that 
displays 80 characters by 25 
lines. It is CGA-compatible 
with a resolution of 640 
by 400. Besides having con- 
tinuously adjustable contrast 
and tilt, you can detach the 
Vectra screen and hook the 
computer up to any exter- 
nal, MDA-, CGA-, or EGA- 
compatible monitor. 

Based on a CMOS 8086- 
compatible processor running 
at 7.16 MHz, the system 
has a socket for an 8087 
numeric coprocessor and 
includes 640K bytes of RAM, 
expandable to 6 megabytes 
(up to 4 megabytes in the hard 
disk-equipped model). 

The Vectra has a full-size 
92-key keyboard with full- 
travel keys. It comes with 
either two 3%-inch 1.44-mega- 
byte floppy disk drives, or 
with a single floppy drive and 
a 20-megabyte hard disk 
. drive. HP says the floppy-only 
model of the Vectra will run 
up to 10 hours on battery, the 
hard disk model up to 4 
hours. 

The Vectra comes stan- 
dard with a parallel port, but 
no serial port. Options 
include a dual-serial EMS 
adapter, both 1200-bps and 
2400-bps modems, and HP 
Vectra DOS 3.2, which the 
company claims is functionally 
equivalent to DOS 3.3. 


НР”; Portable Vectra is the size of an attache case. 


Price: $2495; with 20- 
megabyte hard disk, $3595; 
dual-serial EMS adapter 

with 1 megabyte, $995; with 2 
megabytes, $1795; 1200- - 
bps modem, $450; 2400-bps 
modem $695: Vectra DOS 
3.2, $95. 

Contact: Call your nearest 
Hewlett-Packard dealer. To 
obtain the phone number, 

call (800) 367-4772. 

Inquiry 751. 


Color Graphics 
Page Processing 


p agePerfect is a word- 
processing-based page 
processor from Interna- 

tional Microcomputer Software 
Inc. (IMSI) that includes a 
file-management shell. The 
operating shell lets you 

create a document, integrate 
graphics, lay it out, com- 
pose, and print it without leav- 
ing the program. The pro- 


gram is keyboard-controlled, 
with function keys used to 
control procedures like create, 
change, view, move copy, 

go to, and undo. Using a vir- 
tual-memory scheme, undo 
enables you to erase the last 
function you performed. 

The program is mne- 
monic, so you can type just the 
initial letter instead of a full 
command. À menu is always 
visible at the top of the 
screen, showing you where you 
are in the layout. 

You can enter and edit 
text within a composed page at 
nine view levels. The pro- 
gram emulates WordStar and 
MultiMate and can accept 
files from many other word- 
processing programs. The 
program comes with style 
sheets that include memos, 
business letters, invitations, 
announcements and reports, 
Or you can create your own. 
You can save style sheets 
and scroll through them, for- 


SEND US YOUR NEW PRODUCT RELEASE 

We 'd like to consider your product for publication. Send us full in- 
formation about it, including its price, ship date, and an address 
and telephone number where readers can get further information. 
Send to New Products Editor, BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Information contained in these items is 
based on manufacturers’ written statements and/or telephone inter- 
views with BYTE reporters. BYTE does not represent itself as hav- 
ing formally reviewed each product mentioned. 


ward or backward, to find 
the one you want. 

The program has over 
100 typefaces, and supports 
bold, italic, bold italic, 
underline, double-underline, 
reverse, outline, and strike- 
out. It also supports multiple 
gray shades and patterns for 
text characters and back- 
grounds. 

A graphics editor, Desk- 
top Publisher's Graphics, is 
bundled with PagePerfect. 
The program lets you scan 
images into PagePerfect, or 
you can import them from 
other graphics programs. 

You can also draw, edit, crop, 
or enhance pictures without 
leaving the program. Page- 
Perfect's Image Librarian is 
an indexed picture file that you 
can use to call up images by 
name or scroll through thumb- 
nail sketches, choose the 

one you want, and position 

it in your document. 

Houghton-Miff lin's 
spelling checker and thesaurus 
are also included in Page- 
Perfect. It also includes incre- 
mental-refresh capability, 
which means that while it is 
a WYSIWYG (what you see 
is what you get) editor, the 
screen only refreshes when 
you pause, rather than moving 
back and forth every time 
you make a change, which can 
be distracting, according to 
IMSI. 

With PagePerfect you can 
create documents of any length, 
limited by available memory. 

Only the version for 
color monitors will be shipping 
at first. IMSI reports that a 
monochrome version will be 
available in the future. 

PagePerfect runs on IBM 
PC ATs and compatibles with 
at least 640K bytes of 
RAM, a hard disk drive, an 
EGA, and a color monitor. 
Price: $495. 

Contact: International 
continued 
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WHAT’S NEW 


Microcomputer Software Inc., 
1299 Fourth St., San 

Rafael, CA 94901, (415) 454- 
7101. 

Inquiry 752. 


New Technology 
Printer 


ata Technology 

Corp.'s CrystalPrint 
VIII page printer uses 
Casio's new liquid-crystal- 
shutter-technology print en- 
gine. along with DTC's custom 
printer controller. The 8- 
page-per-minute printer emu- 
lates the HP LaserJet Plus, 
and includes 1.5 megabytes of 
RAM for full-page graphics 
capability on both letter and 
legal-sized paper. It also 
has nine ROM-resident type 
fonts. 

The liquid-crystal-shutter 
technology keeps both pixel 
size and light source/drum 
clearance uniform, resulting in 
sharper, undistorted charac- 
ters. The CrystalPrint VIII's 
organic photoconductor 
drum provides up to 7000 
pages before replacement, 
and the separate toner set will 
do up to 5000 pages. 

Options include Epson, 
Diablo, HPGL, and IBM Pro- 
Printer emulation car- 
tridges, as well as various 
font cartridges. 

Price: $2495. 

Contact: Data Technology 
Corp., 2551 Walsh Ave., Santa 
Clara, CA 95051, (408) 
727-8899. 

Inquiry 753. 


muLISP-87 


dded tothe 87 version 

of muLISP is a window 
manager that assists you in 
writing menu-driven interfaces 
for applications programs, 
primitives for high-resolution 
graphics, and utility librar- 
ies that implement multidimen- 
sional arrays, record struc- 
tures, and dynamic closures. 

A LISP-based program- 


ming environment, muLISP in- 
cludes more than 450 Com- 
mon LISP functions and 
special forms, a library of 
utility programs, and a screen- 
oriented editor and debug- 

ging system. A Flavors package 
features multiple inheri- 

tance, before and after 
daemons, and whopper 
methods. 

With muLISP's text edi- 
tor, you can edit LISP source 
files with expression-evalu- 
ation, blinking-parentheses, 
and undelete functions. You 
can suspend the editing of a 
source file and switch to a 
debug window or another edit 
window with one keystroke. 

An optional compiler 
written entirely in muLISP 
includes fully commented 
source code. 

The program runs on 
IBM PC's and compatibles with 
MS-DOS or PC-DOS 2.0 
or higher and 256K bytes of 
RAM. It also runs on IBM 
PS/2s and is available on 5 4- 
апа 3'-inch floppy disks. 
Price: $250; compiler, $150. 
Contact: Soft Warehouse 
Inc., 3615 Harding Ave., Suite 
505, Honolulu, HI 96816, 
(808) 734-5801. 

Inquiry 754. 


Calculating Your New 
Withholding 


asyForm W-4 calcu- 

lates the number of your 
allowances, the resultant 
amount withheld from pay, the 
government-suggested addi- 
tional withholding, and any ad- 
justments required during 
the year for the W-4 Employee 
Withholding Certificate to 
meet government require- 
ments. In addition, the pro- 
gram calculates the permissible 
amount for an IRA, eligibil- 
ity for special withholding al- 
lowance, allowable amount 
for itemized deductions, and 
any additional standard de- 
ductions for employees or 
spouses not itemizing, 
blind, or over 65 years of age. 
lt also calculates adjust- 
ments to income and the impact 
of phase-in rules (e.g., 
losses from business or invest- 


ments, qualified contribu- 
tions to IRA or Keogh plans, 
and others based on the new 
Tax Reform Act). One version 
of the program runs on 
Lotus 1-2-3 (any release); the 
other is a stand-alone ver- 
sion with Lotus-like menus. 
EasyForm W-4 runs on 
IBM PCs, XTs, ATs, and com- 
patibles with 256K bytes of 
RAM and MS-DOS or PC- 
DOS 2.0 or higher. The 
program comes on either 5 4- 
or 34-inch disks. 
Price: $49; yearly updates, 
$19. 
Contact: Valley Manage- 
ment Consultants, 3939 
Bradford Rd., Huntingdon 
Valley, PA 19006, (215) 947- 
4610. 
Inquiry 755. 


Weibull Probability 


Analysis 


ШИ змн is a 
probability-analysis pro- 
gram that uses a technique 
developed by Wallobi Weibull. 
The program handles nor- 
mal, exponential, log-normal, 
and skewed-normal distri- 
butions. You can plot up to 
three sets of data and their 
associated confidence limits on 
the same graph with up to 
250 points іп each data set. The 
program supports CGA- 
and EGA-compatible graphics 
and is compatible with Ful- 
ton Findings’ PlotSMITH pro- 
gram. Files use the ASCII 
format. A conversion program 
changes Lotus 1-2-3 .PRN 
data files to the WeibullSMITH 
format and vice versa. The 
program automatically scales 
data values in increasing 
order, determines their median 
rank values, and plots and 
interprets results. 
WeibullSMITH runs on 
IBM PCs, XTs, ATs, and com- 
patibles with 256K bytes of 
RAM, EGA or CGA graphics, 
MS-DOS or PC-DOS 1.0 
or higher, and an ІВМ- 
compatible printer. 


Price: $59. 

Contact: Fulton Findings, 
1251 West Sepulveda Blvd., 
Suite 800, Torrance, CA 
90502, (213) 518-5045. 
Inquiry 756. 


Analytical Modeling 
of Manufacturing 
Systems 


anuplan IT, a Lotus 

1-2-3 add-on, 1s de- 
signed for managing the manu- 
facturing process from the 
global perspective down to the 
individual user. The pro- 

gram is based on mathematical 
simulation, rather than 

Monte Carlo. 

To run an analysis, you 
can input minutes, days, years, 
and utilization limits as 
macros. You can also insert 
numbers for failure and re- 
pair, setup time, and the time 
needed for each piece to be 
manufactured. The program 
also lets you choose what 
machines to use, and what pro- 
portion of the work is as- 
signed to which machine. 

It takes between 15 and 
45 minutes to get answers to 
typical problems. In re- 
sponding to the model you set 
up, it will tell you if it's fea- 
sible, how much you'll pro- 
duce, how much you'll 
Scrap, and so on. 

This information enables 
you to then analyze how pro- 
ductively the time is being 
used. Then you can make 
changes in your model, 
based on the charted setup, 
runtime, and downtime. 

Manuplan II runs on IBM 
PC ATs and compatibles with a 
color monitor, 640K bytes 
of RAM, MS-DOS or PC-DOS 
2.01 or higher, and Lotus 
1-2-3 version 2.0 or higher. 
You also need a hard disk 
drive with at least 2 megabytes 
of free space, a parallel 
port, and a 1.2-megabyte 
floppy disk drive. 

Price: $3500. 

Contact: Network Dynam- 
ics Inc., 1218 Massachusetts 
Ave., Cambridge, MA 
02138, (617) 547-2036. 
Inquiry 757. 
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If you perform text anywhere to 
calculations, the answer | support your work, 
4 А eli} iz ыы Solve limar pysien Arth: 
is obvious. wit) is tast D a and see and record 

MathCAD 2.0. every Step. You can 

It's everything try an unlimited 


you appreciate about 
working on a scratch- And print your 
pad- simple, free-form a, entire calculation as 
math — and more. More "IEEE an integrated docu- 
speed. More accuracy. Ru ҚЫ ы ment [| апуопе 
More flexibility. а зь can understand. 

Just define your kn 2 м. ME Plus, MathCAD 
variables and enter your 


number of what-ifs. 


Бета ма-а equation: 


іш 


is loaded with powerful 


formulas anywhere on the screen. MathCAD built-in features. In addition to the usual trig- 
formats your equations as they're typed. onometric and exponential functions, it 
Instantly calculates the results. And displays includes built-in statistical functions, cubic 
them exactly as you're used to seeing them — splines, Fourier transforms, and more. It also 
in real math notation, as numbers, tables handles complex numbers and unit conver- 
or graphs. sions in a completely transparent way. 
MathCAD is more than an equation Yet, MathCAD is so easy to learn, you'll 


solver. Like a scratchpad, it allows you to add be using itsfull power an hour after you begin. 


Requires IBM PC? or cempatible, 512K B RAM, graphics card. 


IBM PC? [nternational Business Machines Corporation. 
MathCAD® MathSoft, Inc. 


(Ә 1987 MathSofl, Inc. 
Circle 168 on Reader Service Card 


Your pad or ours? 


What more could you ask for? How 
about the exciting new features we ve just 
added to MathCAD 2.0... 

* Built-in equation solver . 

* Full matrix operations 

* Two to four times increase in 

calculating speed 

* Easier full-page text processing 

* Auto-scaled plots 

* Memory enhancements 

* Additional printer and plotter 

Support 

* Ànd more. 

If you're tired of doing calculations by 
hand or writing and debugging programs, 
come on over to our pad. MathCAD. The 
Electronic Scratchpad. 

Call for a detailed spec sheet and the 
name of a MathCAD dealer near you. 
1-800-MathCAD (In MA: 617-577-1017). 


MathCAD 


MathSoft, Inc., One Kendall Sq., Cambridge, МА 02139 
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WHAT’S NEW 


High-Performance 
Graphics System 


aster Technologies 

Model One/385 system 
uses a proprietary IEEE 
floating-point processor archi- 
tecture optimized for execu- 
tion of complex two and three- 
dimensional algorithms. 
The architecture provides 
graphics performance capa- 
bilities of up to 140,000 3D 
vectors per second. 

The system has 1280- by 
1024-pixel resolution, supports 
eight local light sources, 
and up to 16.7 million display- 
able colors. Its 32-bit 
display processor performs co- 
ordinate transformations, 
Gouraud shading, and hidden- 
surface removal, while free- 
ing the system’s main proces- 
sor for other activities. 

System options include 8 
to 24 bits of image memory, 
double-buffering support 
for multiple independent dis- 
plays, 8-bit image overlays, 
and Genlock. Two-bit text 
overlays, which allow text 
and multiple cursors to func- 
tion independently of 
graphics, are standard. 

Price: Starting at $33,000. 
Contact: Raster Technol- 
ogies Inc., Two Robbins Rd., 
Westford, MA 01886, (617) 
692-7900. 

Inquiry 760. 


VCR Technology 
Tape Backup 


U sing helical-scan re- 
cording technology simi- 


lar to that used in video- 
tape recorders, Emerald 
Technology’s VAST (virtual 
archive storage technology) 
device backs up hard disks, 
CD-ROMs, and other high- 
Capacity storage devices at 
up to 15 megabytes per minute. 
VAST cassettes are avail- 
able in sizes that hold 250 
megabytes, 500 megabytes, 
І gigabyte, or 2.2 gigabytes 
(the equivalent of about 
6200 floppies or | million 
sheets of paper). And for 
those with truly horrendous 
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The VAST device uses VCR-like technology to back up data. 


backup needs, VAST de- 
vices can be linked together 
for total capacities of over 
15 gigabytes. 

The VAST device uses 
sophisticated error-correction 
techniques and, according 
to the company, will correct 
erroneous data bursts of up 
to 264 bytes, and 80 additional 
random errors in each 
1024-byte block of data. 

Software shipped with 
the VAST device includes 
Emerald’s Archival Storage 
Protector, a menu-driven tape- 
management utility that lets 
you back up all files, selected 
files, selected directories, 
or just files changed since the 
last backup. 

Measuring 16 by 14 by 8 
inches and weighing 15 
pounds, the VAST device 
comes with a 5-foot cable and 
a half-length SCSI control- 
ler board that plugs into any PC 
or compatible expansion 
slot. 

Price: Starting at $6995. 
Contact: Emerald Systems 
Corp., 4757 Morena Blvd., 
San Diego, CA 92117, 
(619) 270-1994. 

Inquiry 758. 


Low-Cost LaserJet 
Expansion 


1 -2-4 isn’t a variation of 
a popular spreadsheet pro- 
gram; it’s an add-in board 
that provides |, 2, or 4 mega- 


bytes of expansion memory 
for Hewlett-Packard’s popular 
line of LaserJet series II 

laser printers. 

1-2-4 is available as an 
unpopulated board, or loaded 
with |, 2, or 4 megabytes, 
in 150-nanosecond chips. No 
special tools are needed for 
installation. All you need to do 
is remove the printer’s 
cover, set the switches on the 
memory board, and plug 
the board into the LaserJet 
memory slot. 

Price: Unpopulated, $295; 
| megabyte, $395; 2 mega- 
bytes, $895; 4 megabytes, 
$1595. 

Contact: Pacific Data 
Products, 8525 Arjons Dr., 
Suite M, San Diego, CA 
92126, (619) 549-0922. 
Inquiry 762. 


Multitasking 
on a Mac 


М ultiFinder lets you 
view multiple applica- 
tions concurrently and 
copy, paste, and move between 
applications within the 
Macintosh environment. With 
the necessary hardware, 
MultiFinder enables you to 
work in and integrate infor- 
mation between multiple oper- 
ating systems. 

Using the standard Mac- 


intosh user interface, you can 
select from active applica- 
tions in the Apple menu, click 
in the desired application’s 
window, or double-click its 
icon in the desktop. An icon 
in the upper-right corner of the 
screen shows the application 
that’s currently running. You 
can have up to 30 applica- 
tions open at once, limited 
only by the amount of RAM 
available. 

MultiFinder runs on all 
Macintosh II, SE, and Plus 
systems with at least 1 
megabyte of memory. 

Price: $49. 

Contact: Apple Computer 
Inc., 20525 Mariani Аме., 
Cupertino, CA 95014, 
(408) 996-1010. 

Inquiry 759. 


80386 Operating 
System 


[= xecutive for the 80386 

is a board-level, ROM- 
able, real-time, multitask- 
ing operating system that sup- 
ports 12 CPU architectures 
including Intel’s 8088, 
8086,and 80286, Zilog’s 
2.80, and Motorola’s 6809, 
68000, and 68020. It is 
written in C, except for time- 
critical sections such as 
context switching, task sched- 
uling, and interrupt han- 
dling, which is written in 
assembly language. C Exec- 
utive's call mechanism doesn't 
require programs in C to 

use hardware traps or interface 
libraries. And CE-FILE, an 
optional file system, is also 
available in an 80386 

version. 

C Executive runs on the 
IBM PC XT or AT with an 
80386. The binary package 
includes MetaWare's C com- 
piler, and Phar Lap's as- 
sembler, linker, and librarian. 
Price: $575 for binary 
package; $5000 for source 
code; $250 for optional file 
system. 

Contact: JMI Software 
Consultants Inc., 904 Sheble 
Lane, P.O. Box 481, 

Spring House, PA 19477, 
(215) 628-0846. 

Inquiry 761. 
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The software in Genoa’s Galaxy™ 


20 MB hard disk is all backed up. 


SMART, AUTOMATIC 

You can set your Genoa Galaxy to 
backup automatically on a regular 
basis—like once a day. ( That's smart! ) 
If you're working on your computer 
when it's time to backup, the Galaxy 
will remind you it's time to take a 
five-minute break. Or, you can tell 
Galaxy to backup automatically after 
hours. 

And, while the Galaxy backs up 
your data, it will display an on-screen 
status report. 


NETWORK UPGRADEABLE 
Add Genoa's GenWare"" software 
to your Galaxy tape backup system, 
Circle 119 on Reader Service Card 


tape system makes 
backup easy and fast. Just choose your options from 
the menu, pressa few keys, and four minutes later your 
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5 МВ a minute! 
Genoa's menu- 
driven software 
makes it easy! 


and you can backup the data in your Novell network 
quickly and automatically. You can also easily ex- 
change data between your stand-alone Galaxy units 


and your network units. 

Genoa hasthe answer to the backup 
question: à whole family of tape 
backup units, from 20 to 120 MB, 
that are easy, automatic, and fast. 

For the dcaler nearest you or for 
morc information, call 408-432-9090. 
Or write Genoa Systems Corpora- 
tion, 73 E. Trimble Road, San Jose, CA 
95151 FAX:408-434-0997, ‘TELEX: 


Genoa 


We make PCs better. 


® 1957 Genoa Systems C€orporation, 
GenWarve and Galaxy are trademarks of Genoa Systems 
Corporation. 
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Read Mac Disks on 
Your PC 


half-length add-in 

board, Matchmaker lets 
you hook up an external 
Macintosh drive to your IBM 
PC, XT, AT, or compat- 
ible. The board, along 
with its associated software, 
lets you easily move data 
between MS-DOS/PC-DOS 
and Macintosh disks using 
familiar DOS-style 
commands. 

Software included with 
Matchmaker senses the type of 
Mac disk you’re using. It 
supports both single-side 
(400K) and double-side 
(800K), as well as Macintosh 
folders on HFS (hierarchi- 
cal file system) disks. 

With Matchmaker, you 
can copy files to and from a 
Mac disk, view the contents 
of a Macintosh text file, initial- 
ize a Mac disk, and erase 
files. Matchmaker’s software 
requires 192K bytes of 
RAM in your PC, and any ver- 
sion 2.x or 3.x of DOS. 
Price: $149. 

Contact: MicroSolutions 
Computer Products, 132 West 
Lincoln Highway, DeKalb, 
IL 60115. (815) 756-3411. 
Inquiry 763. 


Multitasking Cross- 


Tabulation Spreadsheet 


he data-analysis pro- 

gram A-Cross lets you 
cross-tabulate information 
in spreadsheet form while 
simultaneously creating, 


computing, and printing tables. 


The program offers a 
variety of formatting, per- 
centaging, and statistical 
options. You can create arrays 
of up to 26 rows by 100 col- 
umns, draw tables directly on 
the screen, and input from 
ASCII or IBM column binary 
files. 

A-Cross requires no 
knowledge of a command lan- 
guage, and its formulas are 
translated into English on- 
screen. 

A-Cross requires an IBM 
PC AT, XT, or compatible 
with at least 512K bytes of 
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Matchmakers hooks a Mac drive to your PC or compatible. 


RAM, one floppy disk drive, a 
hard disk drive, PC-DOS or 
MS-DOS 2.15 or higher, and a 
monochrome, color, or 

EGA monitor. 

Price: $995; run-time ver- 
sion, $85. 

Contact: Strawberry Soft- 
ware, 42 Pleasant St., Water- 
town, MA 02172, (617) 
923-8800. 

Inquiry 764. 


Handwritten Mac 
Input 


eel constrained by key- 

board-and-mouse input on 
your Macintosh? According 
to Anatex, you can use their 
Personal Writer 15 to input 
data into your Mac by simply 
writing on a sheet of paper. 
Your written words appear 
typewritten on the screen. 

The PW-15 package con- 
sists of a digitizer, an elec- 
tronic pen, and character- 
recognition software that the 
company says is totally 
compatible with and trans- 
parent to all software run- 
ning on the Macintosh. There's 
also a built-in 100,000- 
word dictionary for correcting 
spelling mistakes. 

Personal Writer's charac- 
ter-recognition software learns 
the characteristics of your 
handwriting when you first use 
the device—writing uncon- 
nected letters. You can teach it 
variations in your writing 
style as they occur and at any 


time review the system's 
memory to add or delete letter 
shapes. 

To use Personal Writer, 
you'll need a Macintosh Plus, 
SE, or II, For large applica- 
tions, 2 megabytes of RAM are 
required. A hard disk is rec- 
ommended. The PW-15 digi- 
tizer pad is available in two 
versions. 

Price: $895 and $1395. 
Contact: Anatex Inc., 1801 
Avenue of the Stars, Suite 507, 
Los Angeles, CA 90067, 

(213) 556-1628. 

Inquiry 765. 


LISP Development 


on the Mac 


M acScheme- Tool- 

smith is a LISP develop- 
ment environment for the 
Macintosh. It features an incre- 
mental native-code com- 

piler and interpreter; high-level 
objects for menus, win- 

dows, and text editors; a tool- 
box of data structures and 
traps; and a source-code de- 
bugger. The lexically 

scoped language conforms to 
the 1986 Scheme language 
standard. 

A new feature added to 
MacScheme is the application 
builder, which enables you 
to create stand-alone applica- 
tions. A smart starter keeps 
the size of applications down. 
And Semantic Microsys- 
tems charges no royalty fees 
for applications you develop 
and distribute. 

MacScheme + Toolsmith 
runs on any Macintosh or Mac 
II with at least 1 megabyte 
of RAM. 


Price: $395. 

Contact: Semantic Micro- 
systems Inc. 4470 Southwest 
Hall, Suite 340, Beaverton, 
OR 97005, (503) 643-4539. 
Inquiry 766. 


Upgrade Your EGA 


hoton MAXER is a 
graphics-enhancement sys- 

tem for any EGA add-in 
card that’s faithful to the stan- 
dard IBM EGA specifica- 
tion. The board plugs into the 
EGA’s feature connector, 
and adds package-specific 
resolutions of 800 by 512, 720 
by 540, or 640 by 480 pixels. 

All of MAXER’s en- 
hanced EGA resolutions fea- 
ture a 4-to-3 aspect ratio. 
This produces a square pixel 
for distortion-free graphics 
images. MAXER comes with 
software drivers for popular 
applications programs. 
Price: $159. 
Contact: Personal Com- 
puter Graphics Corp., 5819 
Uplander Way, Culver 
City, CA 90230, (213) 216- 
0055. 
Inquiry 767. 


Low-Cost Large Mac 
Monitor 


ROAPP has introduced 

a low-cost large-screen 
Macintosh monitor de- 
signed to work with either the 
Macintosh Plus or SE. The 
EyeSaver monitor measures 14 
inches diagonally, for a 
viewing area twice the size of 
a normal 9-inch diagonal 
Macintosh screen. 

The EyeSaver has paper- 
white phosphors and resolution 
equal to that of the 9-inch 
Mac screen. It comes with all 
cables required for hookup, 
and includes a 1-уеаг warranty. 
Price: $395. 

Contact: PROAPP Inc., 
10005 Muirlands, Suite M, 
Irvine, CA 92718, (714) 
855-9088, 

Inquiry 768. 
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Amdek gives you the big picture. 
Or the bigger picture. 


Since no two spreadsheets are alike, Amdek® 
is the one company that offers you a clear-cut 
monitor choice. 

For example, look at the 410. Many consider it 
to be the workhorse of the industry. Its flat surface, 
12" non-glare screen displays crisp, clean type that 
doesnt distort as it extends to the far corners of the 
screen. And, depending on the software, the 410 
delivers up to 132 columns x 44 lines of text, giving 
you increased spreadsheet capability. 

There’s even an optional tilt/swivel stand that 
lets you select the most comfortable viewing angle. 


More spread for your bread. 


If your type of work requires even greater 
dernands, Amdek's answer is the 1280. 

The 15" white phosphor CRT really gives you 
the big picture. Because, now you can run Lotus 
1-2-3° апа Symphony* with expanded resolution. 

The Amdek 1280 graphics subsystem displays 
up to four times more spreadsheet than a conven- 


tional monitor. That’s 160 characters per line x 50 
lines of data. Result: less scrolling, more efficiency. 
It’s black 6 white and read all over. 


The 1280 will even provide you with complete 
color graphics compatibility displayed in shades of 
grey. S0 you can use high resolution when needed, 
and run all your existing CGA software on the same 
monitor. And thanks to a higher horizontal scan 
frequency, and the use of a 16 x 32 dot character 
cell (vs. 8 x 8 IBM® Standard), the 1280 offers 
much sharper type. 

So if your work involves spreadsheets or word 
processing, Amdek understands your point of view. 

Call 800-PC-AMDEK to find out where you 
can see a demonstration of the 410 and 1280. Once 
you see what they can do for you, we dont think 
you'll want to picture yourself with anything else. 


ai ZINIDEK 


Clearly tbe finest in monitors. 


1901 Zanker Road, San Jose, CA 95112 Phone: 800/PC-AMDEK (800/722-6335) FAX: 408/436-8187 


Amtek is a rogrsirredi trademark of Апек Corporation. Lotus 1-23 wad Symphony ore registered trademarks of Lotus Development Corp. ВМ is а registered trademark of International Business Machines Corporation. 
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Who do you think of as 


the world’s largest 
manufacturer of mice? 


СПИ 


Wrong. 


It's not the name on the tip of your tongue. 

But it's the name that soon will be: Logitech. 

In our short history, we've manufactured over 750,000 mice. More than any 
other company in the world. 

And we've supplied more mouse hardware, software and firmware to more major 
OEM's than anyone else. 

And along the way, we've earned a reputation for our technological know-how 
in all facets of mouse production. That's because we design and manufacture our mice 
ourselves. We even publish our own software. 

The result: A better, less expensive mouse. Which, when combined with our very 
affordable software, provides a complete solution for almost any graphics need. 

But our achievements of the past are only a stepping stone for the future. Which is 
why we've designed the new LOGITECH Series 2 Mouse. It's 100% compatible with the 
latest IBM Personal System 2. And it plugs right into the 
mouse port, freeing the serial port for laser printers and 
other peripherals. 

The LOGITECH Series 2 Mouse also offers superior 
hardware, and an ergonomic 2-button design which feels 
great to the hand. Plus it incorporates opto-mechanical 
LOGITECH SERIES МОЕ with Pus у technology, providing long-term reliability and excellent 


DOW ORES, «a quado ana oe CU Ue Po ede 
Our new mouse is 100% compatible with IBM. Plus resol u tion 


Fes quem Pon ei el EESE o And like all Logitech products, the new LOGITECH 
Series 2 Mouse isan excellent value for the dollar. Especially since it comes with our 
Plus Software, which makes our mouse even easier to use. 

If you want more information about our products or the name of the dealer 
nearest you, call 800-231-/717 (800-552-8885 in California) or write: Logitech, Inc., 
6505 Kaiser Drive, Fremont, CA 94555. In Europe, call 41-21-869-9656. 


Now, once again, who do you think of as the K и (50 ЕСН 
world’s largest manufacturer of mice? Right! 
| (BIOGITEGH /Publsher Mouse 


) qum I 


IB LOGITECH Sane! 


pode SET 


& LOGITECH 


LOGITECH MOUSE with Plus Software... . $119 


Consistently the reviewers' favorites, our Bus and алланы (DG ! — 

Seriol mouse products come complete with our Plus 

Software, which includes driver, Logimenu pro- LOGITECH'S COMPLETE LOGITECH'S COMPLETE PAINT LOGITECH'S COMPLETE CADD 

от pop-up menu system, Point and Click PUBLISHING SOLUTION .... $179 SOLUTION , 5149 SOLUTION Sah кыз 

hell for Lotus 1-2-3, and Point, the mouse-based Mouse, Plus Software and PUBLISHER With Mouse, Plus Sof tware ad For beginner to advanced, itsa 

text editor. softwore. Produces high-impact, рго- LOGIPAINT. Creates files that complete solution for dimensioned 
fessional looking documents. Design move easily into both LOGIC ADD line drawing and CADD. Package 
templates make page layout easy. Far and Publisher documents. includes Mouse, Plus Software, and 

Circle 159 on Reader Service Card beginner ond odvanced. LOGIC ADD. 


(Dealer si I 60) Persanal System/2 is a trademark of International Business Machines, Corp. Lotus 1-2-3 is a trademark of Lotus Development Corp. 
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WHAT’S NEW 


Convert Mac Images 
to DEC Formats 


eggie, from White 

Pine Software, converts 
MacDraw, MacPaint, and 
Clipboard images to DEC's 
ReGIS or SIXEL formats. 
You can use Reggie to import 
Mac graphics to DEC appli- 
cations and output them on 
DEC terminals or output 
devices. You can also use 
Reggie to add color to Mac 
graphics and display the graph- 
ics on DEC terminals. 

Reggie runs on Macs 
with at least 512K bytes 
of RAM. It also supports 
color on the Macintosh IT. 
Price: $99. 

Contact: White Pine Soft- 
ware Inc., 94 Route 101A, 
P.O. Box 1108, Amherst, 
NH 03031, (603) 886-9050. 
Inquiry 769. 
Sensitive to the Touch 
T ac & Touch is a glass 
touch screen for the Mac- 
intosh with a mouse-com- 
patible software driver that 
allows all Macintosh soft- 
ware to work with the screen 
without modification. Ver- 
sions are available for the Mac 
Plus, SE, and II. 

MicroTouch Systems, the 
developers of Mac & Touch, 
say that this input device is 
significantly easier to use than 
the mouse because it is intu- 
itive.and easier to learn. Using 
itis simply a matter of 
touching the screen. The com- 
pany also says Mac & 

Touch is more reliable because 
it has no moving parts or 
mechanical mechanisms to 
wear out. Ittakes no desk 
space, and is particularly well- 
suited to rugged or hostile 
environments. 

Mac & Touch is based on 
a patented analog-capacitive 
sensing technology and is 
fabricated from a single glass 
sheet with a resistive coat- 
ing bonded to its surface. The 
screen's controller mea- 
sures the position of the capaci- 
tive coupling when a finger 
or conductive stylus touches 
the surface. 


The screen has a resolu- 
tion of 1024 by 1024 touch 
points. The controller can 
average the total area of finger 
contact to a single data 
point. 

Price: Starting at $995. 
Contact: MicroTouch Systems 
Inc. 10 State St., Woburn, 
MA 01801, (617) 935-0080. 
Inquiry 770. 


Toshiba's 6.4-pound 


Laptop 


he Toshiba T1000 is 

the company's newest, 
smallest, lightest, and least- 
expensive laptop. Not exactly 
tipping the scales at 6.4 
pounds, the T1000 is based on 
an 80C88 processor, and is 
not restricted by import regula- 
tions in effect at the time of 
this writing. 

The T1000 measures 

12.2 by 2.05 by 11 inches, has 
a built-in handle, and oper- 
ates for up to 5 hours on its 
built-in rechargeable bat- 


„tery. Optional AC and auto- 


mobile power adapters are 
also available. 

The unit has a single 
720K-byte 3 -inch floppy 
disk drive and 512K bytes 
of RAM. An optional memory 
card adds 128K bytes of 
user RAM and 640K of Lotus/ 
Intel/Microsoft/Expanded 
Memory Specification (LIM/ 
EMS) memory. 

Software includes MS- 
DOS 2.11 in ROM. The T1000 
boots automatically from 
ROM, leaving the entire disk 
space free for applications 
programs and data. An 80- 
column by 25-line super- 
twist LCD is standard, with 
640 by 200 resolution and 


‘CGA compatibility. 


Standard ports include a 
parallel printer, RS-232C 
serial, RGB video, compos- 
ite video, external numeric 
keypad, and external drive. 
It has a clock/calendar and 
there's also space for 


Toshiba's optional 300-/1200- 
bps internal modem. 

Other system options in- 
clude an external: numeric/ 
cursor control keypad 
($99), а 5'4-inch floppy disk 
drive ($499), MS-DOS 3.2 
on disk ($75), and Floppy Link 
($199), which connects the 
T1000's internal drive to ап 
external PC drive for easy 
data transfer. 

Price: $1199. 

Contact: Toshiba America 
Inc., Information Systems 
Division, 9740 Irvine 
Blvd., Irvine, CA 92718, 
(714) 380-3000. 

Inquiry 771. 


Add VGA-compatibility 


to Your AT 


he new Paradise PC 
VGA Card provides basic 


. VGA compatibility to your 


AT or compatible. In addition, 
it provides enhanced VGA 
features with 800-by-600 reso- 
lution and 16 simultaneous 
colors out of a palette of 256K. 
There's also a 132-column 
mode. 

This half-size 16-bit card 
has VGA hardware and BIOS 
compatibility, a custom 
Paradise PVGA chip, and 
Brooktree's 80- MHz Palette 
chip. It's complete with 512K 
bytes of video RAM, and 
32K bytes of ROM. 

With a maximum resolu- 
tion of 1024 by 768 pixels and 
four simultaneous colors, 
the PC VGA card is also EGA-, 
CGA-, MDA-, and Hercules- 
compatible. It drives the 
IBM 8514 and compatible 
analog monitors, as well as all 
multisync-type monitors. 

According to Paradise, 
no special drivers are needed 
to support the board; all 
software written for standard 
IBM modes and Hercules . 
mode will run. However, it 
comes with numerous soft- 
ware drivers, including those 
for Microsoft Windows, 

GEM, Aldus PageMaker, Ven- 
tura Publisher, Lotus 1-2-3, 
Framework IT, Microsoft 
Word, and others. 

Price: $599. 


Contact: Paradise Systems 
Inc., 150 North Hill Rd., Suite 
8, Brisbane, CA 94005, 

(415) 468-7300. 

Inquiry 772. 


A Digital Film 
Recorder for the Mac 


f you use a Macintosh, 

the Matrix SlideWriter will 
let you produce full-color 
35mm presentation slides with 
a maximum resolution of 
4096 lines (equal to the res- 
olution of 35mm film). 

Producing up to 30 slides 
per hour, the SlideWriter is 
compatible with the PICT 
file format supported by Mac- 
Draw, MacPaint, and other 
software packages including 
PowerPoint and Cricket 
Draw/Graph. 

SlideWriter comes with 
the image recorder, film back, 
a SCSI interface, and utility 
software. The software lets you 
select how graphics will be 
placed on the slide, specify a 
scaling factor, spool the 
output, and map black-and- 
white patterns into color 
images. 
Price: $11,795. 
Contact: Matrix Corpora- 
tion, One Ramland Rd., 
Orangeburg, NY 10962, 
(914) 365-0190. 
Inquiry 773. 


High-Speed Hard 
Disk System 


C o-Star is a hard disk/ 
controller system for IBM 
PCs, XTS, and compatibles 
that uses intelligent buffering 
and proprietary algorithms 
for results that Nestar Systems 
claims are up to 3.6 times 
faster than a standard-issue 
XT disk system—depending 
upon the application you're 
running. 

The hard disk itself, a 
specially modified CDC Wren 
3, is available in both 80- 
megabyte (half height) and 
150-megabyte (full-height) 


continued 
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PERSONAL VOICE MAIL 

"Hello. Рт not available right now. Please 
wait for the tone and leave a detailed 
message. Touch the star to listen to what 
you ve recorded? 


PERSONAL MESSAGES 

FOR FREQUENT CALLERS 

"Hello, Рт not ...(5)... Dad! Рт not here, 
but my computer knows exactly where І ат 
and will pass your message on to me 
immediately. Wait for the tone and tell me 
where you are. ГЇЇ call you right back" 


REALLY PERSONAL MESSAGES 

FOR FREQUENT CALLERS 

"Hello, l' m not avai ... [s]... Anne! 
Sweetheart! Гт in the car, picking up your 
flowers. M y car phone number is 993-1234 
if you need me. Otherwise, see you at 
seven. Kiss-kiss-kiss!" 


MESSAGE FORWARDING 

"Hello. This is your answering machine 
calling...(2)... Three new messages. 
Message one was received at 3:52PM 
today: 


nswering machines are irritating 
А == they аге so dumb. Even 

the best of them. For only $349, 
we'll give you personal voice mail for 
your PC, and turn it into the world's 
smartest answering machine. All 
without disturbing whatever else you've 
been doing on the PC. 

How smart is “smartest?” The 
examples above . . . ий... speak for 
themselves. Sure, your PC can answer 
the phone in your voice, and let you 
retrieve messages remotely from any 
touch-tone phone. And it can call you 
to deliver your messages. 

But give your friends and associates 
their own voice mailboxes. The ability 
to interrupt your greeting and start 
recording immediately. To deliver 
messages to each other as well as to 
you. The ability to transfer to other | 
extensions. Even let them change their 
minds and their messages. Give them 
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all this and you'll never again have to 
apologize for making people talk to a 
machine. 

In your business, it will relieve your 
secretary of the burden of taking 
routine messages. And relieve you of 
the burden of transposed telephone 
numbers. [n business or in personal use, 
it works 24 hours a day. Without 
irritating your callers like mere 
answering machines do. All while 
you're running your spreadsheet, word 
processor or just about anything else. 


^ 


*CAM is available now from: 


THE WORLD'S SMARTEST 
ANSWERING MACHINE 


MULTIPLE VOICE MAIL BOXES 

"Hi. This is the operating systems group. 
We're out to lunch, but you can leave a 
private message by dialing II for Diare, 12 
for June, 13 for Joel and 14 for Bob. Or you 
can wait for the tone to leave a message for 
our secretary. 


INCREASED SECRETARIAL PRODUCTIVITY 
"This is Gene's voice mailbox. Please wait 
for the tone and leave a message. My 
computer knows where 1 ат at all times and 
will call me immediately with your message. 
If you need to speak to someone right away, 
touch zero to transfer to my secretary? 


DON'T FORGET MOM! 

"This is Chip. Please ...@)... Hi, Mom. Гуе 
been waiting for your call. How's Europe? 
Thanks for remembering my birthday. Sorry 
I missed you, but I had to run some 
errands. See you Thursday at the air port 


OUTGOING MESSAGES 

"This is Joel's computer calling. Just a 
reminder for Lynne and Rick — We have a 
budget review tomorrow morning at 8:00 
o'clock. See you there’ 


We call the world's smartest 
answering machine “САМ” For 
Complete Answering Machine. We call 
ourselves The Complete PC. And CAM 
is just the beginning of a whole line of 
smart products designed to help you get 
more from your personal computer. 

You should call (800) 634-5558 
today for the name of the CAM dealer* 
nearest you. 

So tomorrow, you can give your old 
answering machine to someone who 
doesn't mind annoying people. 


1h COMPLETE! 
More from your personal computer 


521 Cottonwood Drive @ Milpitas, California 95035 
408 434-0145 ® 800 634-5558 ө FAX 408 434-1048 


№ 1987 by The Compete РС, Inc ” Complete Answering Machine,“ САМ" are trademarks of The Complete РС. Ads by TRBA 


R+R Direct (1-800-654-7587) e Radio Shack (Cat. №. 90-2137) e MicroAge Computer Stores 


versions. The SCSI interface 
card requires a full-length 
slot and has its own on-board 
8-MHz NEC V40 processor 
for disk control. 

The company says the 
board treats the disk like a 
LAN fileserver, and per- 
forms sophisticated disk and 
file management that orders 
the data so that minimum head 
movement is needed for re- 
trieval. The interface board 
includes both serial and 
parallel ports and can use its 
on-board 256K bytes of 
RAM for print spooling. 
Price: 80 megabytes, 
$1495; 150 megabytes, $2495. 
Contact: Nestar Systems, 
1345 Shorebird Way, Mountain 
View, CA 94043, (415) 
969-1777. 

Inquiry 774. 


Macintosh Document 
Processor 


EI agtime 2, a document 
processor designed for 


the Macintosh Plus, SE, 

and II, combines page-layout 
capabilities with word-pro- 
cessing, spreadsheet, and 
graphics-management fea- 
tures. Page-layout features 
include overlapping frames, 
kerning, and snap-to grids. The 
word processor includes 
automatic hyphenation and 

` spell checking. The spread- 
sheet offers mail-merge and 
sort functions. The spread- 
sheet can also utilize the 
Macintosh II 6888] math 
COprocessor. 

Ragtime 2 lets you im- 
port text files from MacWrite 
and Microsoft Word, data 
files from SYLK, and graphics 
files from MacPaint, PICT, 
EPS, and TIFF. 

The program is not copy 
protected and runs on the Mac 
512K Enhanced, the Mac 
Plus, SE, or II with color. 
You need a minimum of 
800K bytes of RAM or a hard 
disk drive. It supports the 
Imagewriter, LaserWriter, and 
other PostScript output 
devices. 

Price: $395. 


WHAT'S NEW 


Contact: Orange Micro 
Inc., 1400 North Lakeview 
Ave., Anaheim, CA 92807, 
(714) 779-2772. 

Inquiry 775. 


Printer Buffer 
Shares Data 


L il' Devil printer shar- 
ing/buffer is a print buffer 
with a difference from com- 
peting models. The Lil' Devil's 
16K-byte buffer is on a re- 
movable cartridge. In an 
environment such as an of- 
fice with many PCs and few 
printers (or vice-versa), 
documents can be "printed" 
to the RAM cartridge, 
which you can then carry to a 
printer equipped with an- 
other Lil'Devil for printout. 
Equipped with a standard 
parallel-printer jack and a 
printer cable with a stan- 
dard Centronics-style parallel 
plug, you can easily connect 
the Lil'Devil between your 
computer and printer. But 
because of its standard RAM 
cartridge features, you can 
also connect the unit to your 
computer sans printer; or to 
your printer sans computer. 
Extra 16K-byte RAM car- 
tridges are also available. 
Price: $149.95; extra 
catridges, $35. 
Contact: PAMCO Elec- 
tronics, Rubin Business Cen- 
ter, 920 Blairhill Rd., Suite 
101, Charlotte, NC 28210, 
(704) 529-1593. 
Inquiry 776. 


Shared Modem 
for AppleTalk 


esigned to be shared 

by Macintosh computers 
operating over the Apple- 
Talk network, Shiva's Net- 
Modem V 1200 is а 1200- 
bps modem with full Hayes 
compatibility. According to 
the company, the NetModem is 
the first modem designed 
expressly for the Macintosh, 
with a combination of 
Hayes-like commands, on-line 
help, on-line status indica- 
tors, and audible call monitor- 
ing through your Mac's 
built-in speaker. 


The NetModem V 1200 
uses an internal 8051 processor 
operating at 11.06 MHz, 
and interfaces with AppleTalk 
via an 8530 serial commu- 
nications controller. The unit 
has 2K bytes of RAM, 16K 
bytes of ROM, and 32 bytes of 
nonvolatile storage. 

Weighing 3 pounds, the 
NetModem V 1200 measures 
1.5 by 5.5 by 9.5 inches, 
and is compatible with all 
Macintosh communications 
software. To use it, you'll need 
an AppleTalk network, a 
Mac 512, Plus, SE, or II, and 
System 4,1/Finder 5.5. 

Price: $599. 

Contact: Shiva Corp., 222 
Third St., Suite 1200, Cam- 
bridge, MA 02142, (617) 
661-2026. 

Inquiry 777. 


А Flash-Up Macro 


Utility 


lash-Up is a memory- 

resident program that en- 
ables you to create macros, 
design custom menus, and at- 
tach notes to text docu- 
ments, databases, and 
spreadsheets. 

Flash-Up Developer’s 
ToolBox is a separate program 
that includes a program- 
ming-language interface and 
enables you to control and 
display macros, menus, and 
notes from most program- 
ming languages. It includes a 
run-time module and re- 
quires Flash-Up to run. 

Flash-Up includes an on- 
line window editor and sup- 
ports mice. Both programs 
run on IBM PCs and compat- 
ibles with MS-DOS or PC- 
DOS 2.0 or higher. Flash-Up 
takes up 128K bytes of 
RAM, and the Developer's 
ToolBox uses 60K bytes. 
Price: Flash-Up, $89; 
Flash-Up Developer's Tool- 
Box, $49. 

Contact: The Software Bot- 
tling Company, 6600 Long 
Island Expressway, 
Maspeth, NY 11378, (718) 
458-3700. 

Inquiry 778. 


Behind-Bezel Filter 


A ccording to Sun-Flex, 
standard optically coated 


and polarized antiglare fil- 

ters for CRTs are inherently re- 
flective, producing addi- 
tional visible reflections. 
That's why the company's 

line of behind-the-bezel Volt- 
free conductive filters hug 

the contours of the tube and use 
a microfiber system that 

works like slats in venetian 
blinds, blocking reflections 
that come in at an angle—both 
up and down and side to 

side. 

In addition, the filters 
block diffuse glare with a 
shadow-box effect; the 
screen reflects the back of the 
filter instead of the wall or 
another surface behind you. 
Sun-Flex Voltfree filters are 
also electrically conductive and 
connect to ground. The 
company says the filters resist 
fingerprints, require clean- 
ing infrequently, and don't re- 
quire special cleaning fluids 
when they do need 
maintenance. 

Price: $50 to $80, depend- 
ing upon monitor. 

Contact: Sun-Flex Com- 
pany Inc., 20 Pimentel Court, 
Novato, CA 94947-5667, 
(800) 321-1659; in California, 
(415) 883-1221. 

Inquiry 779. 


Full-Page PC Monitor 


he Superview 1280 

from Epsilon Graphics 
Corporation is a 19-inch 
full-page monochrome display 
system designed for desktop 
publishing and CAD applica- 
tions on IBM PCs, XTs, 
ATs, and compatibles. The unit 
has a resolution of 1280 by 
960 pixels. 

The 1280 system includes 
the monitor, controller, cables, 
and installation utilities. 

CGA compatibility is standard 
for most popular applica- 

tions software. The package in- 
cludes custom drivers for 
GEM, Microsoft Windows, 
AutoCAD, Xerox Ventura 
Publisher, and Aldus Page- 
Maker. 
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How to get а top quality, U.S. made 


IBM compatible without spending a bundle... 


When you choose a Proteus, you get a 
lot more than just high performance at a low 
price. You get personal service that helps 
you custom tailor a system which is just right 
for your specific applications from our large 
stock of brand name hard disks, graphics 
boards monitors and other add-ons. 


Easy Setup 

When you get your new Proteus system 
you can have it up and running in no time. 
No need to spend hours, or even days, to 
get it to work. It comes with clearly written, 
easy to follow manuals, and on some models 
you even get built-in, ROM based, menu 
driven set-up, diagnostic, and utility soft- 
ware. 


Money Back Guarantee 

We're determined that you will be fully 
satisified with your purchase. Use the system 
for a while, and if you don't like it, or any 
part, simply return it for a full refund - any 
time during the first thirty days. 


15 Month Warranty 
Everything you buy from us is backed 
by a full fifteen month warranty. 


Service Wherever 


and Whenever You Need It. 

In the rare case that something goes 
wrong with your Proteus system while it is 
still under warranty, we provide free repair 
at your location during the crucial first two 
months. No need ever to pack it up and ship 
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In a recent AT compatible product com- 
parison, /nfoworld (4/87) stated “...for over- 
all best machine in power, the Proteus 286e 
is the clear winner. It offered the best CPU 
and hard disk random read/write perform- 
ance of any machines tested, is remarkably 
easy to set up, and boasts the best support 
around. We recommend it." 

EDITOR’S CHOICE 

“.. There are so many nice aspects to 
Proteus and the company that makes it, 
there isn't room to cover them all.” 

Business Computer Digest (3/87) 


PROTEUS SYSTEMS 


it anywhere. If the unit has exceeded the 

warranty period, you can still get factory 

authorized service, on site, at reasonable 
rates. 


Problems at 3 a.m.? 

You may beable to solve them yourself 
with our unique 24-hour on-line interactive 
support system, which is always free of 
charge. 


There are many reasons for owning a 
Proteus. The experts think so too. 


TWO [тиб ONE 


12М8 
40MB 
306K OR 3.5" FD CHOICE YES 
[KEYBOARD TYPE | КЕ | SREY | ШЕКЕ ООО 
FREE CUSTOMER SITE SERVICE YES 
[ SYSTEMPRICE— |559 [зп |564 | $35 | 
HARD DISKS: Seagate, Miniscribe, Priam starting $279 MEMORY EXPANSION: from $65 
MONITORS: High Res. Monochrome, Color, EGA frem $109 MODEMS; 300/1200/2400fom $119 
ADD-ONS: EGA/CGA Mono Cards fram $98 


Quantity discountsavailable. Universit yand corporale Р.О, accepted. Payment method: Charge cards. prepayment, COD, terms upon approval. 
ЖЛ pire сыйыт», ре Ыт maine y Lo (tends, АЙ nk табаа ee 


TO ORDER OR FOR INFORMATION CALL TOLL FREE 1-(800) 782-8387. 
ELECTRONIC CATALOG DIAL 201-288-8577 (1200B/8/N.) 


In NJ (201) 2888629 ‘Telex 
All other calls — (201) 288 8629 


377 Rt. 17, Airport 17 Center 
Hasbrouck Heights. N.J. 07604 
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Price: $2395. 

Contact: Epsilon Graphics 
Corp., 1370 East Edinger 
Ave., Santa Ana, CA 
92705, (714) 558-1288. 
Inquiry 780. 


Adding Power. 
to Your Tandy Laptop 


esigned to fit on the 

base of either the Tandy 
100 or 102 laptop com- 
puters, the 10-ounce Booster 
Pak from Traveling Soft- 
ware adds up to 2 megabytes 
of RAM and ROM to the 
units, while leaving room for 
an optional 1200-bps 
modem and rechargeable bat- 
tery pack. 

The basic Booster Pak in- 
cludes 136K bytes of RAM, 
96K bytes of which is avail- 
able for file storage. There’s 
also 64K bytes of built-in 
ROM software, including the 
TS-DOS operating system, 

а game, and a communication 
package with XMODEM 
capabilities, The unit has 11 
open sockets for either 

RAM or ROM chips, and six 
slots for 256K RAM packs. 

Traveling Software says 
the Booster Pak makes it easy 
to switch from one ROM- 
based program to another, and 
can hold multi-ROM pro- 
grams of up to 480K. The 
unit’s RAM requires no 
bank-switching, and you can 
access it directly from 
BASIC. 

The Booster Pak adds % 
inch to the bottom of the Tandy 
100 or 102, and attaches 
with two simple clips (no 
screwdriver needed). 

Price: $429; 32K RAM 

: chips, $20; six-slot RAM ex- 
pansion board, $69; 256K 
RAM expansion modules, 
$159; 1200-bps modem, 
$199.95; rechargeable battery 
pack $69. 
Contact: Traveling Soft- 
ware Inc., 19310 North Creek 
Parkway, Bothell, WA 
98011, (800) 343-8088, (206) 
483-8088. 
Inquiry 781. 


WHAT’S NEW 


Fiber-Based 
PC Security 


Mi icrosafe’s security 
systems feature a light- 
supervised fiber-optic cable 
that you place through open- 
ings in or brackets attached 

to equipment, circuit boards, 
software boxes, and other 
items you want to protect from 
theft. An alarm is automati- 
cally triggered when someone 
attempts to remove pro- 
tected items. 

You can connect several 
units to provide simultaneous 
alarms, and you can hook 
up such devices as closed- 
circuit television cameras 
for activation by the system. A 
keyswitch activates security 
modes, and you can select how 
sensitive the system will be 
and its alarm-sounding options. 

Both wall-mounted and 
line-cord models are available. 
Optional equipment in- 
cludes power outlets with com- 
mercial-grade voltage surge 
and spike protection, a reset- 
table circuit breaker, and 
multimode EMI/RFI (electro- 
magnetic interference/radio 
frequency interference) filter- 
ing for connected equip- 
ment. The standard cable with 
each system is 12 feet long, 
and replacement cables of up to 
100 feet are available. 

Price: Starting at $201.50. 
Contact: Microsafe Prod- 
ucts Co., P.O. Box 2393, 
Kirkland, WA 98083-2393, 
(206) 881-6390. 

Inquiry 782. 


A Paradox Tutorial 


T each Yourself Paradox 
is atwo-disk training 
package designed to teach 
you how to use Paradox, 
Ansa’s database program. 
Split-screen graphics provide 
you with a simulation of 
Paradox screens as well as step- 
by-step instructions. For- 
ward and backward paging, 
place marking, menu ac- 
cess, branching, activity re- 
views, content summaries, 
and skill-building exercises 
facilitate self-directed 
learning. 

Teach Yourself Paradox 


runs onIBM PCs, XTs, ATs, 
and compatibles with 128K 
bytes of RAM, one double- 
sided floppy disk drive, and 
MS-DOS.or PC-DOS 1.1 or 
higher. The program is 
written in C and will compile 
onto other machines. 

Price: $75. 

Contact: American Train- 
ing International, 12638 
Beatrice St., Los Angeles, 
CA 90066, (213) 823-1129. 
Inquiry 783. 


Analog Electrical 
Circuit Simulation 


Spice 15 designed to be 
the software equivalent of 
a breadboard. Incorporating 
a superset of Harris’s Spice П 
program, PSpice calculates 
voltages and currents for ICs 
as well as printed circuit 
boards. Options include a 
digital-files interface to 
Viewsim, Silos, and PLogic 
digital simulators, which 
lets you read the results from a 
digital simulation into 
PSpice. Another option 15а - 
graphical waveform viewer 
that is designed to be the soft- 
ware equivalent of an oscil- 
loscope. The graphics option 
supports EGA-, CGA-, and 
Hercules-compatible graphics. 
PSpice runs on IBM 
PCs, XTs, ATs, and compat- 
ibles with 640K bytes. of 
RAM, a math coprocessor, and 
PC-DOS or MS-DOS 3.0 
or higher. A hard disk drive 
is recommended. The pro- 
gram also runs on MicroVAX 
machines under VMS and 
Sun 3 UNIX machines. 
Price: IBM PC version, 
$950; Micro VAX and Sun ver- 
sions, $1900; digital-files 
option, $350 and $700, respec- 
tively; graphical waveform 
option, $450 and $900, 
respectively. 
Contact: MicroSim Corp., 
23175 La Cadena Dr., Laguna 
Hills, CA 92653, (800) 
826-8603; in CA, (714) 770- 
3022. 
Inquiry 784. 


Just the Fax 


W ith apologies to Ser- 
geant Joe Friday, the 
name “ТТ Fax” is short for 
“just the Fax." Asher Tech- 
nologies' two JT Fax low- 

cost facsimile products include 
a portable and an add-in 

card for the IBM PC and 
compatibles. 

Both units send апа re- - 
ceive Group 3 fax transmis- 
sions. And, in keeping with 
the company's penchant for ac- 
ronyms, the unit's model 
number—DSC-stands for 
"dumb, slow, and cheap.” 
Asher has kept the cost of the 
unit down by using your 
computer's internal RAM in- 
stead of having its own. 

JT Faxcomes with a 
memory-resident program that 
controls both transmission 
and reception of fax. Fax re- 
ception cannot take place in 
the background. Instead, JT 
Fax's software puts a mes- 
sage on the screen, and freezes 
the display until the incom- 
ing fax is received (approxi- 
inately two minutes per 
page). 

For transmission, JT Fax 
can accepteither ASCII data or 
input from an external scan- 
ner input. You can schedule the 
unit to send a fax to one 
person or a group, either right 
away or at a preselected 
time in the future. The soft- 
ware keeps a transaction log 
of both incoming and outgoing 
messages. The software 
also lets you attach a digitized 
letterhead and signature to 
your fax documents. 

The JT Fax internal card 
requires a half-length slot in 
any IBM PC or compatible. 
The external portable unit mea- 
sures 34 by 6 by 1 inches, 
and hooks up to your system's 
RS-232C serial port. 

Price: $395; portable 

model, $495. 

Contact: Asher Technol- 

ogies Inc., 1009-I Mansell Rd., 
Roswell, GA 30076, (800) 
334-9339, (404) 993-4590. 
Inquiry 785. 
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TM 


family: hand scanner, fax and personal voice тай for your РС. 


Introducing The Complete Personal Communications 


07 ТП) For only $499 you can forget 


ШШ the dedicated phone line and 


long walk to the fax room. 
Introducing your personal 
facsimile machine: The 
Complete FAX™ board. 
With CGA, EGA or 


you can instantly view 
incoming faxes on your PC’s 


| or print them on most dot- 
matrix or laser printers. 
Create faxes with your 
favorite word processor and 
computer graphics program. 


на кш “АЕ”; 


how and tell. They % 
S were the first 

communications skills 
you used. Isn't it time to get 
more from your personal 
computer than word 
processing, spreadsheets and 
databases? Now you can put 
on a SHOW with The 
Complete Hand Scanner™ 
accessory. 

Desktop publishing will 
never be the same. For only 
$249 you can capture logos, 
signatures and photographs into 
popular graphics programs. The 


Hercules-compatible graphics, 


screen. Then save them to disk 


Send them to any Group III fax 
machine in the world. And you 


D TELL 


Now you can 
have voice 
mail and 
facsimile on 
the same 
transmission to phone line. 
distribution lists all over 
the world. And CFAX is 
so smart, it can share 
the same phone line 


when you . 


TURN YOUR РС | 
INTO THE 
WORLD'S 
SMARTEST 
ANSWERING 
MACHINE 


The SHOW wouldn't be 
complete without the TELL. 
We started the whole 
personal communications 
revolution with our $349 
best-selling Complete 
Answering Machine™ 
(CAM™) personal voice 
mail system. 

Why irritate 
people by making 
them talk to a dumb 
answering machine? Give 
frequent callers their own voice 
mailboxes. Tell callers your 


= 


Soft Stationery™ program 
included with the scanner lets 
you merge text and graphics as 
easy as point-and-click. 

Scan а 2% inch wide image 
at a resolution of 200 dots per 
inch. Merge it. Crop it. Rotate 
it. Insert it. Scale it. Color it. 
Then print it with your dot- 
matrix or laser printer. You can 
even... 


y GT 


can scan in your signature with 
The Complete Hand Scanner. 

Background CFAX™ 
software is always ready to send 
and receive faxes without 
interrupting the other PC 
programs you're using. You can 
even schedule outgoing faxes to 
take advantage of lower late- 
night phone rates for 


computer will transfer them to 
another extension or track you 
down to deliver their messages. 

Because it runs in 
background, CAM won't 
disturb anything else you're 
doing on your PC. And the 
business possibilities for CAMs 
are endless. 

With up to four phone lines 
and CAM boards, you can tum 
a dedicated PC into your most 
dedicated employee. 


Use our new РгоСАМ"" 
development system to create 
order entry, catalog inquiry, 
customer service or other voice- 
response applications. 

Teach your PC to show and 
tell, call (800)634-5558 for the 
name of the dealer nearest you. *- 


И Е СОМРЫЕТЕРС 


More from your personal computer 
521 Cottonwood Drive ® Milpitas, California 95035 


(800)634-5558 ® (408)434-0145 ® FAX (408)434-1048 


«Тһе Complete PC products are available at MicroAge Computer Stores and ather quality 
resellers, To order by phone, са! В + В Direct at (800)654-7587. 


Copyright © 1987 by The Complete PC, Inc. The Complete PC, Complete Personal Communications, CPC, The Complete FAX. CFAX, The Complete Hand Scanner, Soft Stationery, The Complete Answering 
Machine, CAM and ProCAM are trademarks of The Complete PC. The other companies mentioned own numerous registered trademarks. TRBA 
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Ive ways to Improve 


No matter what your printing 
needs or budget, ІВМ" has a personal 
printer to help see that your ideas look 
great on paper, and in the public eye. 

Nr LL LL 


) | ма 
The popular IBM Proprinter ЇЇ (left) and the IBM Proprinter 
XL24, ideal for printing on wide paper (right). 


COMER — — mme 


The IBM Proprinter X24 with optional sheet feed (left) 
and the ВМ Ошепсгиег HI Printer with single-drawer sheet 


feed (right). | 
lo begin with, theres the newest 


member of the best-selling Proprinter" 


family—the IBM Proprinter IT. With 
Fastfont;” an extra-fast draft mode, this 
economical, hardworking printer 
handles general printing chores faster 
than ever. 

With the IBM 
Proprinter X24 and 


wide-carriage Pro- 


can produce let- emere 
ter quality text 
and superb gra- 
phics in a hurry. When compared to 
best-selling, comparably priced 24- 
wire printers, they printed 172 to 2 


а 
= 


The [BM SolutionPuc for Personal Publishing includes ІВМУ high-quality 


laser printer, the Personal Pageprinter: 


times the draft output in the same 
amount of time: 

For even higher quality text and 
graphics, consider the IBM Quietwriter 
III Printer. It whispers along at nearly 
twice the speed of its predecessor and 
is available with either a single- or 
dual-drawer sheet feed, for added [ 
paper-handling convenience. 

If you're looking to design 
and print documents with a pro- a 


fessional look, we offer A -—— 
the IBM SolutionPac" | ben 

for Personal Publishing. 

This compact, desktop 


publishing system comes 
with everything you need— 
the hardware, software, service 
and support—to design and 
print eye-catching presentations, gue 
newsletters, memos and more. 
For further details, visit an IBM 
authorized dealer (ask about the IBM 
Credit Card), 
Р or call your 
IBM Market- 
ing Represen 
tative. For the 
name of a 
dealer near you, call 1-800-447-4700, 
ext. 51. (In Canada, call zzz => 


1-800-465-6600.) SA т 


© ІВМ 1987 ІВМ and Quietwriter are registered trademarks, and Proprinter, "SolutionPac" and "Fastfont" oe of IBM Corporation. *Based ona March 1987 independent 
evaluation of the then best-selling, comparably priced printers using the PC Magazine Labs Benchmark Serie 
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your public image. 
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New GRiD Handles 
Add-in Cards 


RiD's latest laptop 

computer is the GRiD- 
Case EXP (for expandable). 
This system's claim to fame is 
that it has room for two full- 
length XT-type (8-bit) expan- 
sion cards. The unit runs 
off AC power, although you 
can get an internal re- 
chargeable battery pack. 

Weighing 15 pounds, and 
measuring 15 by 11.5 by 3.5 
inches, the EXP has a mag- 
nesium case, and is based 
on a CMOS 8086 4.77- 

MHz processor. There's also 
a socket for an 8087 
coprocessor. 

The EXP's standard 
hardware features include 
640K bytes of RAM, a sin- 
gle 720K-byte 3'^-inch floppy 
disk drive, single serial and 
parallel ports, an RGB output 
port, and a supertwist LCD 
display. Options include a 20- 
megabyte internal hard disk 
drive, 1 megabyte of EMS 
RAM, an internal 300-/ 
1200-/2400-bps modem, and 
a gas plasma display. 

Price: $4640; hard disk, 
$1175; modem, $595; plasma 
display, $530; 1 megabyte 
EMS RAM, $395. 

Contact: GRiD Systems 
Corp., 47211 Lakeview Blvd., 
Fremont, CA 94538, (415) 
656-4700. 

Inquiry 786. 


Amiga-Based Video 


Editing System 


he MediaPhile 8mm 

video editing system in- 
cludes a Sony EVS700 
video cassette deck, a CCD 
(charge-coupled device) 
V110 camcorder, an Amiga 
computer, and an interface 
unit to tie the whole thing to- 
gether. Using the Amiga 
mouse and an on-screen menu, 
you can choose and perform 
all video deck functions. 
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WHAT'S NEW 


SYSTEMS 


You can perform assem- 
bly edits and insert edits from 
the deck to the camcorder 
using an edit list of up to 1000 
entries. Video editing fea- 
tures include audio dubbing in 
stereo, flying erase heads, 
and preroll. You can also over- 
lay Amiga graphic images 
onto live video, having them 
recorded automatically 
from the edit list. Additional 
VHS, Beta, and 3/4-inch 
decks can also be hooked up to 
the MediaPhile system. 

If you already have an 
Amiga, a VCR, and/or a cam- 
era, you can purchase the 
MediaPhile System as discrete 
components. A demonstra- 
tion tape is also available. 
Price: Complete system, 
$4026; system less Amiga, 
$2548; interface unit and 
software, $513; demonstration 
tape, $25. 

Contact: Interactive Micro- 
Systems, P.O. Box 272, 
Boxford, MA 01921, (617) 
887-9607. 

Inquiry 787. 


NCR's Modular AT 


he PC710 from NCR is 

a 10-MHz 80286-based 
system that you can config- 
ure to your personal require- 
ments by adding discrete 
functional modules. The base 
system consists of a layer 
that contains the system’s pro- 


The GRiDCase EXP takes two full-length 


= - 


expansion cards. 


cessor board, disk drives, 
power supply, and a personal- 
ity card that combines the 
functions of the video adapter, 
disk drive controller, ex- 
tended memory, and both 
serial and parallel ports. 

Adc-on layers snap onto 
the base system without the 
need for tools. Options in- 
clude a layer that accepts two 
standard full-length AT 
cards; a layer for half-size 
cards and one or two 3⁄2- 
inch floppy or hard disk - 
drives; and a layer with a 
single 5!4-inch floppy disk 
drive and a tape-backup 
unit. You can set up your sys- 
tem with a maximum of 
eight available expansion slots 
and four disk drives. 

The basic system in- 
cludes 640K bytes of RAM, an 
80287 math coprocessor 
socket, CGA or EGA video, a 
single 3!^-inch floppy disk 
drive, and NCR DOS 3.2. 
Memory is expandable to 1 
megabyte on the processor 
board, and up to 16 mega- 
bytes using expansion boards. 
The company says PC710 
owners will eventually be able 
to upgrade to an 80386 
processor. 
Price: Basic system, $1954 
with CGA, $2154 with EGA; 
dual-drive system, $2144 


with CGA, $2344 with EGA; 


hard-disk system, $2670 

with CGA, $2870 with EGA; 
expansion layers, $395 to 
$1390. 

Contact: NCR Corp., 1700 
South Patterson Blvd., Dayton. 
OH 45479, (513) 445- 

2380. 

Inquiry 788. 


A Complete CAD 
System 


ts called Super CUB 

Plus, and it's a complete 
low-cost color CAD system 
that includes everything you 
need to do the job including 
a printer/plotter. The system 
consists of an IBM PC 
AT-compatible computer 
with an 80287 math copro- 
cessor, a 20-megabyte hard 
disk, EGA display, a mouse, 
and Innovative Computer 
Aided Technology's CUB 
software. 

The CUB software is a 
full two-dimensional design 
and drafting package de- 
signed for mechanical-design 
applications on PCs and 
compatibles. It includes dou- 
ble-work parametric mathe- 
matical calculations, automatic 
associative dimensioning, 
multiple pick and reject opera- 
tions, automatic isometric- 
view generation, pan and zoom 
operations, and a standard 
library. 

The printer/plotter in- 
cluded with the system is the 
JDL-850 EWS, which can 
plot with up to 14 colors. It can 
produce up to a C-size plot 
in both engineering and archi- 
tectural formats, and per- 
forms normal printing in both 
draft- and letter-quality 
modes. 

Price: $9995 complete; 
without printer/plotter, $6595; 
CUB software only, $2500. 
Contact: Innovative Com- 
puter Aided Technology Inc., 
14979 Prairie Ave., Suite 2, 
Lawndale, CA 90260, (213) 
644-2949. 

Inquiry 789. 
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5-286 Monochrome System HEE 51135 
е Base System в Monographics Card 
e Samsung 12" Amber Monitor with Tilt & Swivel 


ÉA ANE 
With 20Mb Seagate $1-225.................... $1405 
With 30Mb Seagate ST-4038 F/H (39ms)........ 91625 


88 Turbo 10 MHz base System $549 


8088-2 CPU 4.77/10 MHZ with 8 Expansion Slots 

640K on board with ERFO BIOS • XT Keyboard 

e Milti ИО with Floppy Disk Controller (Clock/ 
Game Port/1 Serial Port/1 Parallel Port) 

е 1 Fujitsu Floppy Disk Drive e Monographic Board 

H/W Reference Manual 


е Intel 80286-8 CPU with 8 Expansion Slots 
е 512K Standard RAM Memory on Board (100 Ns Chips) 

е Combined Floppy/Hard Disk Controller (WA2) 

• 200 Watt Pawer Supply 230/115V Switchable 

е Clock Calendar with Battery Back-up (Rechargeable) 

е 6 or 8MHz clock Speed (Switch Selectable) 

е Wait or No Wait Memory Access (Switch Selectable) 

е 1.2Mb Floppy Disk Drive 

е 2 Serial Ports and 1 Parallel Port ( Built-In) 

е Enhanced 101 MAXISWITCH Keyboard 

е Push Button for Hardware Reset » H/W Reference Manual 
® Awards ROM BIOS (100% Compatible and Faster) 

е Landmark CPU Test Shows 10.3MHz at 8MHz on 0 Wait 

е FCC/UL Approved • One Year Full Warranty 

е Diagnostic and Set-up Soffware 


$-286 EGA System EEEEEEEEEEEEEEEB 51510 
е Base System » Video-7 VEGA DELUXE EGA Сага 
е Sansung or Goldstar 14” EGA Color Monitor 


^ 


With 20Mb Seagate 57-225.................... $1780 
With 30Mb Seagate ST-4038 F/H (39ms)........ $2000 
Additonal 542K RAM with 100 Ns Chips ... $90 


Complete Monochrome System Ш 568: 


е Base System 

• 1 additional 360K Floppy Disk Drive 

е Samsung 12” Amber Monitor with Tilt & Swivel Base 

88 Turbo 8 MHz Base System ............. $530 
Complete Monochrome System ....... $670 


C OPTIONAL PRODUCTS xn 


e Samsung 12" Amber or Green Monochrome Monitor with 


tilt & swivel DOSE ...................................... $75 
е Samsung or Goldstar 14” EGA Hi Resolution 

СООГМӘППОГ; оо еуен 349 
• NEC Multisync EGA nono T 549 
е Video-7 VEGA DELUXE EGA Сога........................ 285 
е Monographics card for АТ/ХТ............................ 70 
« Seagate ST 225 20Mb for АТ............................ 270 
е Seagate ST 4038 30Mb Full Height ...................... 490 
e Miniscribe 42МЬ (28т5)............................... 595 
е Miniscribe 70Mb (28гп)............................... 875 
е XT Hard Disk Controller Card ............................ 60 
е Modem Hayes Compatible 1200 Ваиа................... 79 


TO ORDER IN CA CALLTOLL FREE 


800-543-8868 


TECH SUPPORT & INFO 


(408) 737-8585 


im. 


CK. 


p a 4 жене” OC 

| EC 473 Macara Avenue 

| Suite 706 тз 
|HOME = | Sunnyvale, СА 94086 " 


Circle 220 on Reader Service Card - 


е Modem Hayes Compatible 2400 Всиа................. $198 
е Tape Васк-чрТЕТ42М5................................ 510 
е Tape Back-up Image 60 Mb Streamer .................. §50 
е Mouse Micro 5ой....................................... 70 
e Mouse Годїїесһ........................................ 80 
е MAXISWITCH 101 Enhance Кеуросга..................... 85 
е Chinon 360K Floppy Disk Опйуе........................... 79 
е Fujitsu 360 Floppy Disk Drive ............................. 79 
e Intel Math Coprocessor 80287-8 ........................ 249 
е 256K 100М5 Memory СВірв.............................. 45 
è Thesys Fast Card ................................5з..... 69 
е MS DOS 3.21 w/GW Basic ............................... 85 
© PC РОЗОВ РР ТЕР? 98 
TO ORDER CALL д AN АҒА @FEZ 
4 ni Q f. / І ^ 4 -Rh h A 

TOLL FREE Т V AV A T Ww lU wd «ÀJ = 


Hours: Mon - F ri 8:00 am - 6:00 pm (PST) 
Saturday 8:00 am -12:00 am (PST) 


TERMS: Add 3% shipping and handling warranty ta be free fram defects in moter- 
Orders shipped same day an ай stocked 1015 and warkmanship an ail products. 
products. We accept Visa. Master Cord, Returned items must oe shipped prepaid 
3% extra on Amex, wire tranfers, qualified and insured. and must contain an MRA 
PO's ond ,C.OD'/s Only factory sealed number on the shipping label CA resi- 
and fully warrantied products stocked. dents add 7% sales tox. Prices are subject 
PC Horne extends a one year complete to chonge without notice. 
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514-inch MS-DOS 
Drive for the Mac 


aynaFile is a floppy 

disk drive unit that hooks 
directly to the SCSI port on 
your Macintosh Plus, SE, or II. 
Using nothing but Macin- 
tosh applications, you can use 
DaynaFile to read from or 
write to MS-DOS-formatted 
disks. 

DaynaFile is available in 
both single- and dual-drive 
configurations, in any com- 
bination of 360K-byte or 
1.2-тераһу(е 54-inch disk 
drives; or 720K-byte or 
1.44-megabyte 3%-inch 
disk drives. 

According to its maker, 
DaynaFile fully supports Mac- 
intosh Finder applications, 
so your Mac manages the 
DaynaFile drives just as if 
they were Mac drives. DOS 
disks appear as disk icons 
that can be selected, dragged, 
and opened as if they were 
Macintosh disks. Subdirec- 
tories on the DOS disk also 
become Mac folders. 

For even greater compati- 
bility, the company offers 
Dayna data-file translation 
software that allows you to 
access certain MS-DOS 
files from the Mac without 
loosing formatting 
attributes. 

Price: Starting at $595; 
translation software, $95. 
Contact: Dayna Communi- 
cations Inc., 50 South Main 
St., Salt Lake City, UT 
84144, (801) 531-0600. 
Inquiry 790. 


Two New Laser 
Printers 


PT’s LP-8GS isa 

desktop laser printer de- 
signed especially for tech- 
nical applications. There are 24 
resident portrait and land- 
scape fonts that are standard on 
the unit, including four with 
scientific symbol support. 

With 2.5 megabytes of 


RAM, the LP-8GS has enough ` 


memory for an 8/- by 14- 
inch full-resolution graphics 
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WHAT’S NEW 


PERIPHERALS 


Dayna File lets your Mac read and write MS-DOS disks. 


page, with 852K bytes left 
over for optional downloadable 
fonts. Rated maximum print 
speed is eight pages per 
minute. 

The printer emulates HP 
LaserJet Plus, Epson FX-80, 
Diablo, Qume, Tektronix, 
and ANSI printers. An optional 
dual-tray sheet and envelope 
feeder is available. 

Price: $6000. 

Contact: CPT Corp., 8100 
Mitchell Rd., P.O. Box 295, 
Minneapolis, MN 55440, 
(612) 937-8000. 

Inquiry 791. 


n the lower-end of the 
laser printer scale, AST 

Research’s TurboLaser/EL 
is a low-cost entry-level printer 
for those who don't need 
sophisticated features at the 
start. As your needs ex- 
pand, you can purchase 
printer-upgrade kits to ex- 
pand the printer's capabilities. 

The TurboLaser/EL uses 
a Ricoh 4081 print engine with 
a maximum speed of eight 
pages per minute. Resolution is 
300 dots per inch for text; 
150 dpi for full-page graphics. 
The unit comes with AST's 
proprietary Laser Printer Con- 
troller, a PC expansion 
board that performs printer- 
control functions. The 
board uses a 68000 processor 
running at 12 MHz, and 
provides HP LaserJet and 
Diablo 630 emulation. 

Five standard download- 
able fonts come with the EL. 


Other standard features in- 
clude 512K bytes of RAM and 
250-sheet input and output 
trays. Three upgrade kits are 
available: The language up- 
grade option provides addi- 
tional emulations, 1.5 
megabytes of RAM, and more 
fonts; the EL memory up- 
grade adds 512K bytes of RAM 
to the printer; and the Post- 
Script option adds 3 megabytes 
of RAM, 1 megabyte of 

ROM, and additional features. 
Price: $1995; language up- 
grade, $995; memory upgrade, 
$395; PostScript option, 
$2495. 

Contact: AST Research, 

2121 Alton Ave., Irvine, CA 
92714, (714) 863-1333. 
Inquiry 792. 


Macintosh Capture 
Machine 


P roViz, by PixelLogic, 

is a second-generation 
video digitizer for any Mac- 
intosh with a SCSI interface 
and a megabyte of RAM. 
With ProViz, you can digitize 
images from flat copy as 

well as from any standard 
video source, including 
camera, videotape, television, 
or another computer. 

Because ProViz can save 
files in encapsulated Post- 
Script, the files are insert- 
able into most desktop-publish- 
ing applications, where you 


can scale, stretch, and crop 
them. Other file formats 
supported include MacPaint, 
Thunderscan, and ProViz's 
own proprietary format. Pro- 
Viz also allows you to edit 
files and store them on 
videotape. 

ProViz comes in a cabi- 
net that measures 3.5 by 10.25 
by 11.5 inches and has 
brightness and contrast con- 
trols. It accepts any stan- 
dard NTSC RS-170 composite 
video signal, digitizes a sin- 
gle frame in 1/30 second, and 
transfers the results to your 
Mac in less than a second. 
Price: $1595. 

Contact: PixelLogic Inc., 

38 Montvale Ave., Stoneham, 
MA 02180, (617) 438-5520. 
Inquiry 793. 


40-meg Internal Drive 
for the SE 


he PROAPP 40SEi is a 
40-megabyte internal disk 
drive for the Macintosh SE. 
It can be installed without 
removing one of the SE's 
floppy disk drives. 

The drive incorporates a 
SCSI interface and is manufac- 
tured by Conner Periph- 
erals. It uses voice-coil tech- 
nology in place of the usual 
stepper motor. According to 
the company, voice-coil 
technology is faster and more 
reliable than steppers, be- 
cause of fewer moving parts. 
Average access time of the 
drive is 29 milliseconds. 

Power consumption of 
the 405Еі averages 6 watts, 
about half of what the 
Apple internal drive draws. 
The unit has automatic head 
lock and park on power-down, 
and PROAPP claims the 
drive can withstand up to 75 
Gs while running without 
damage. A 100-megabyte ver- 
sion will be available by the 
end of the year. 

Price: $1295. 

Contact: PROAPP Inc., 
10005 Muirlands, Suite O, 
Irvine, CA 92718, (714) 
855-9088. 

Inquiry 794. 


continued 


ANNOUNCING LOGITECH MODULA-2 VERSION 30 


FREE TURBO PASCAL 
TO LOGITECH MODULA-2 
TRANSLATOR 


О LOGITECH Modula-2 $ 
V. 3.0 Compiler Pack 
Compiler in overlay and fully linked form. 
Linkable Librarv, Post Mortem Debugger, 
Point Editor 


Г] LOGITECH Modula-2 $160 
V. 3.0 Toolkit 
Library sources. Linker, Run Time Debug- 
ger. MAKE, Decoder, Version. XRef, 
Formatter 


C] LOGITECH Modula-2  : $2 49 


V. 3.0 Development System 
Compiler Pack plus Toolkit 


О Turbo Pascal to 
Madula-2 Translator FREE 
With Compiler Pack or Development System 
О Window Package $ 49 
Build true windowing into your 
Modula-2 code. 
Г] Upgrade Package 
Call LOGITECH for information or 
to receive ап order form. 


Add $6.50 for shipping and handling, Califernia residents 
add applicable sales tax. Prices valid 
in U.S. only. Total Enclosed $ 


O VISA O MasterCard O Check Enclosed 


Card Number Expiration Date 


Signature 

Name 

Address 
мы $a _ 


55% 
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Connect Your Mac 
and PC 


Ithough QuickShare 

from Compatible Systems 
is one of the many products 
available that allow a Macin- 
tosh and PC (or compatible) 
to share data, it has important 
differences: QuickShare 
allows you to establish a direct- 
connect high-speed data 
link between the machines, and 
even share your hard disk 
between the two machines. 

QuickShare consists of a 
half-length SCSI add-in board 
for your PC or compatible, | 
and a cable from the board that 
plugs directly into the SCSI 
port of a Macintosh Plus, SE, 
or II. Once connected, the 
Macintosh will boot directly 
from the PC storage device 
(hard disk or network), and 
access them as if they were 
the Mac's own. 

QuickShare provides a 
simple method for transferring 
data from virtually any PC- 
based program to your Macin- 
tosh. And for PC programs 
that don't have the ability to ex- 
port data files or graphics, 
it includes a pop-up software 
utility that redirects the 
printer output of any PC pro- 
gram into a data file that's 
accessible by the Macintosh. 

No reformatting or repar- 
titioning of your hard disk is re- 
quired to install and operate 
Quickshare. 

Price: $465. 

Contact: Compatible Sys- 
tems Corp., P.O. Drawer 
17220, Boulder, CO 
80308-7220, (303) 444-9532. 
Inquiry 795. 


HiCard Extends 
Conventional DOS 
Memory 


iCard is a short-slot 

256K/512K RAM expan- 
sion card that expands the 
memory of your PC, XT, AT 
or compatible to a maxi- 
mum of 896K bytes. The card 
extends standard DOS 
memory to 704K and adds up 
to 192K of high memory. 
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WHAT'S NEW 


ADD-INS 


QuickShare lets your Mac share your PC's hard disk. 


The board is MS-DOS 
compatible and fully supports 
Network-OS, CBIS's LAN 
operating system. When used 
with Network-OS, HiCard 


for electrical safety and 
interference. 

Price: $265. 

Contact: NCR Power Sys- 
tems, 3200 Lake Emma Rd., 


loads the network drivers and Lake Mary, FL 32746, 
spoolers into high memory (800) 327-7612, (305) 323- 
and frees standard DOS for 9250. 
other applications. Inquiry 797. 
Price: $350. 
Contact: CBIS Inc., 2323 O 
Cheshire Bridge Rd., Atlanta, NEC Board Upgrades 
GA 30324, (404) 634-3079. MultiSync 
Inquiry 796. 

EC has introduced a 

new add-in graphics card 
Muscle AT Power for ATs and compatibles. 
Supply The MVA (MultiSync Video 


Adapter) 1024 supports the 
family of NEC MultiSync 
monitors by driving the 
original MultiSync at resolu- 


| s à system unit that's 
chock full of add-in boards 
putting a strain on your 


AT's power supply? Most ATS tions of up to 640 by 480. 
and compatibles have a 225- - With the board, the MultiSync 
W power supply, which isn't Plus can display 960 by 


enough to power an 80386- 
based system and 8 megabytes 
of RAM, or a system fully 
loaded with high-drain boards. 
You can solve the prob- 
lem with NCR's new digital- 
switching power system, 
which is rated at 335 W and 
is interchangeable with any 
current AT power supply. It 
has a larger fan for addi- 
tional cooling capacity and 
meets all current standards 


720; the Multisync XL up to 
1024 by 768. At maximum 
frequency, the MVA 1024 sup- 
ports a resolution over 3 № 
times greater than standard 
EGA. 

The board uses the ТЇ 
TMS 34010 graphics proces- 
sor, and is also EGA-, 
PGC-, and CGA-compatible. It 
uses the DGIS (Direct 
Graphics Interface Standard) 
and the PGL (Professional 
Graphics Language). The 
board was jointly developed 
by NEC and Paradise Systems. 


Price: $1299. 

Contact: NEC Home Elec- 
tronics USA Inc., 1255 
Michael Dr., Wood Dale, 
IL 60191, (312) 860-9500. 
Inquiry 798. 


IEEE for the PS/2 


he Personal488/2 and 

Personal488/2A are IEEE- 
488 interface boards for the 
Micro Channel bus of IBM 
PS/2 computers (Models 
50, 60, and 80). The boards 
offer different maximum 
data transfer speeds. The Per- 
sonal488/2 supports data 
transfers of up to 33K bytes per 
second; while the 2A model 
supports up to 1 megabyte per 
second. 

The boards are designed 
around a proprietary device 
driver software architecture 
that the company claims has 
several advantages includ- 
ing programs that aretwo to 
five times shorter, full DOS 
compatibility, and Hewlett- 
Packard programming 
compatibility. 

The Personal488/2 also 
has built-in error checking 
that's able to stop a pro- 
gram when a syntax error, bus 
timeout, or other problem 
Occurs. The problem is then 
identified to you. The IO- 
tech interface provides built-in 
vectoring on SRQs (service 
requests), allowing your 
BASIC programs to auto- 
matically act on these condi- 
tions without adding polling 


requests to the programs. 


Full IEEE controller 
compatibility (up to 14 bus de- 
vices) is standard. Itin- 
cludes standard IEEE-488 
shield connectors, with no 
special cabling required. There 
are no DIP switches or 
jumpers to set, and 488 driver 
software is included. 

Price: Personal488/2, 

$495; Personal488/2A, $595. 
Contact: IOtech Inc., 

23400 Aurora Rd., Cleveland, 
OH 44146, (216) 439-4091. 
Inquiry 799. 
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For Everyone, 
for Home 
and Business 


the 6: 
DAILY ET 
W HEEL 

List price: $9995 

Now Only $64.95 


Calculation Processor (Pop-up*) 
(бег screen above) 

в Arithmetic calc. в Ft.-inch calc. 

а Repetitive calc. s And much more! 
Unit Conversion (Pop-up*) 


Length, Area, Volume, Weight, Angles, Temps. 


Calculation Editor 


( -r 
pls rriei FX ЕЛ ee, 


Trademarks/Owners a IBM PC, XT, AT, PC-DOS/IBM Corp.; 
MS-DOS/Microsoft Corp.; Hercules/Hercules Dev. Tech. Corp. 
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the ' 
SCIENTIFIC 
W/HEEL 


List price: $999 
Now Only $69.95 


Scientific Calculation Processor (Pop-up*) 

в Mathematical calculations using built-in log., 
trig., hyperbolic functions. в Repetitive 
calculations with one variable and predefined 
multi-variable functions and constants. 

Unit Conversion (Pop-up*). 

Length, Area, Volume, Weight, Angles, 
Temperatures, Base N. 

Function Analysis [y=f(x)] 

On one screen, fully interactive, easy: 

в Solving (x=0; у=0) в Analyzing max. 

and min. # Calculating f(x), derivatives (y’) 
and integrals m Plus full-screen graphs. 


* Pop-up: Memory resident service programs, 


operating with all major software. 


System requirements а For IBM PC/XT/AT or fully 


compatibles. 

ug PC-DOS (MS-DOS) 2.0 orlater. One floppy drive. 
256K for Daily/Scientific; 384K for Professional. For 
graphics: CGA, EGA or Hercules or fully compatibles. 


Introductory offer -good through Nov. 30, 1987. 


Not copy protected. 

30-Day Money Back Guarantee. 

Additional discount for bulk orders. Call our main office today! 
Add. Shipping & Handling $5 for up to 3 items. (Canada 815). 


Calfornia residents: add sales tax. 
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: Plus, Print-Outs for reports and Files; easy file 


A remarkable new concept as simple as the wheel! 


The full power of the IBM PC and the extraordinary ease of 

a calculator. Full screen operations and editing with text remarks. 
On-screen guidance. Create your own files library. For the first 
lime, it's all in your language. You see what you're doing and 
you're doing whatcomes naturally. You re rolling along the 
moment your fingers touch the keys. The Wheel is so easy to use, 
you don' even have to open your user's guide. 


There's absolutely nothing like it on the market today! 


the 
PROFE 
W 


SSIONAL 
HEEL, 

List price: $199-95 

Now Only $149.95 


Calculation Editor 

All features of Daily Wheel Editor plus 
easy-to-use file library organizer. 

Function Calculations 

Create your own functions and constants 
library, including notes and use it to make your 
calculations easier, faster and more accurate, 
Extended Unit Conversion 

Length, Area, Volume, Weight, Angles, 
Temperature, Velocity, Flow, Density, Viscosity, 
Pressure, Power, Energy. 

Statistical Analysis 

Fully interactive processing in your natural 
environment. Designed by engineers for 
scientists, engineers and other professionals. 


library organizer, Save/Load, rename, delete, etc. 
Visa and Master Card 


Get Rolling Right Now! 
USA & Canada 
Call: 800-533-9533 


dalin inc. 


applications software 


16421 Clymer St., Granada Hills, CA 91344. 
Tel: (818) 360-7058. Fax: (818) 363-7092. 


Other comp 


trying to get 


When we introduced the original 
dBASE” six years ago, it belonged 
in a category all by itself. 

since then, literally hundreds 
of database programs have tried 
to outdo us. But dBASE still 2s the 
category. 

And for a number of good 
reasons. 

Let's start with power. So far, 
nobody has even come close to the 
versatility of the dBASE program- 
ming language. Or found a way to let 
non-programmers create more 
sophisticated programs. 

Of course, while others were 
busy trying to catch up to our first 
generation product, we were working 
on our second. And every year for 
the last six years, weve pushed our 
lead even farther ahead. 

But power 1s only one reason 
to buy dBASE Ш PLUS? There are 
а lot of other reasons that are just 
plain common sense. 

To begin with, we have over 


15 million users. That clearly makes 
us the industry standard. When you 
develop an application with dBASE 
III PLUS, a lot of people in your 
company will be able to use it. 

At last count, over 80 books, 
magazines and technical journals 
have been written exclusively about 
dBASE products. All designed to 
help you take maximum advantage 
of their capability. 

The Ashton-Iate" Developers 
Registry 15 another big reason. In this 
one book, you'll find over a thousand 
pages of Information on where to get 
applications for every area from hog 
farming to yacht racing. So theres 
no need to create a program from 
scratch. Unless you want to. 

Then theres our LAN Pack, 
which gives you a simple, cost- 
effective way to share the power of 
dBASE Ш PLUS with network users. 

We also offer a complete range of 
support programs for everyone. From 
90-day free phone support for new 


*In Colorado, call (303) 799-4900, Extension 282. Trademarks/ewner: (ВАЗЕ, BASE THE PLUS, Ashton Tute/Ashton Tute Corporation, © 1987 Ashton Tate Corporation. All rights reserved. 
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to first base. 


users to remote on-line diagnostics ^ choices. You can buy a program 

for advanced users. Along with the that's still trying to catch up with 

best customer training. And the most dBASE III PLUS. Or one that is 

thorough, clear-cut documentation dBASE III PLUS. 

in the industry. For more information or the 
So if youre looking at database лате of the dealer nearest you, call 

programs, there are really only two (800) 437-4329, Ext. 282* 


ӘМ ASHTON ‘TATE 
ASHTON -TATE 


miu. dBASE lil PLUS 


the data management standard 


аш 


Multi-user expansion pack for] 
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Clarion Development 
Environment Offers 
Bridge to dBASE 


larion, a development 

language for writing busi- 
ness-oriented applications, 
now lets you read and write un- 
altered dBASE III files 
without copying or converting 
them. This capability is the 
result of the Data Base Three 
LEM (language extension 
module). Translator, commu- 
nications, and DOS and fi- 
nance language extension 
modules have already been 
added. Àn application genera- 
tor is planned for the future. 

The Data Base Three 
module lets you convert your 
dBASE programs to Clari- 
on, and your dBASE files up- 
dated with Clarion are also 
compatible with dBASE III 
programs. LEM provides 
file-processing commands for 
.DBF files that parallel 
Clarion file-processing com- 
mands. Record keys can be 
the same as those used in 
dBASE III programs, or 
they can be unique tothe 
Clarion applications. 

Clarion updates and maintains 
indexes during processing, 
and they are available for sub- 
sequent processing by .PRG 
programs. You can distribute 
Clarion programs as .EXE 
programs, with no run-time 
license. 

Clarion requires an IBM 
PC, XT, AT, PS/2, or compat- 
ible with at least 320K bytes 
of RAM and a hard disk drive. 
The program is available on 
3'4- and 54-inch disks. 
Price: $395 for Clarion; 
$49.50 for the Data Base Three 
LEM. 

Contact: Barrington Sys- 
tems Inc., 150 East Sample 
Rd., Suite 200, Pompano 
Beach, FL 33064, (305) 785- 
4555. 

Inquiry 800. 


Screen Management 


H i-Screen XL is a tool 
that lets you create lan- 
guage and application 
screens and windows, save 
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ARRINGTON 


| Destination City: —- 


Destination 
‚аң Time 


ЕГІТТЕГІТЕ 


Use arrou begs 
to БП И city, 


Ese Габер bey fo. 
select destisaties. 


PRESS FIG 19 EXIT 


Read and write unaltered dBASE III files with Clarion. 


them in separate files, and 
interface them with the applica- 
tion through а memory-resi- 
dent module. Screens are lan- 
guage- and application- 
independent, so you don’t have 
to recompile the program 
every time you make changes, 
and you can use the same 

set of screens with different 
languages. The module 
manages cursor moves, data 
checking, and performs 
menu-management functions. 
You can generate and man- 

age windows, menus, screens, 
and data entry in BASIC, 
Pascal, C, Cobol, FORTRAN, 
dBASE, and assembly 
language, 

You can have 26 layers of 
windows overlapping on one 
screen, and the total num- 
ber of windows 15 unlimited. 
You can use windows for 
data entry, menus, or on-line 
help, and the menus can be 
pull-down, pop-up, or Lotus- 
style. 

Hi-Screen XL runs on 
IBM PCs and compatibles with 
MS-DOS or PC-DOS 2.0 
or higher and at least 256K 
bytes of RAM for screen 
generation. 

Price: $149. 

Contact: Softway Inc., 500 
Sutter St., Suite 222, San Fran- 
cisco, CA 94102, (415) 
397-4666. 

Inquiry 801. 


Develop Programs 
up to 16 Megabytes 


OS/16M was designed 

as a protected-mode, 
large-memory environment 
for C and assembly-language 
programs with up to 16 
megabytes of code. It enables 
you to develop programs on 
80286 or 80386 IBM PC ATs 
and compatibles under MS- 
DOS 3.0 or higher, and it can 
also handle mainframe or 
minicomputer programs on PC 
ATs. Rational Systems re- 
ports that the program is com- 
patible with many С com- 
pilers and linkers. 

The program includes a 
transparent run-time library for 
managing extended memory 
and for running programs in 
80286 protected mode. It 
also includes a debugger and 
source code for the library 
and start-up code. 

For protected-mode ad- 
dressing, DOS/16M automati- 
cally adjusts your program, 
then switches the computer into 
protected mode and starts 
the program executing. 
DOS/16M can also switch 
the computer to real mode to 
handle external interrupts 
that don't have protected-mode 
handlers. 

DOS/16M lets you han- 
dle direct I/O, write directly to 
video RAM, and use EMS. 
DOS/16M requires that you fix 
the parts of your program 
where it writes into code seg- 


PROGRAMMING LANGUAGES AND AIDS 


ments, and you must modi- 
fy any arithmetic on segment 
register values. 

Price: $5000 for a license 
to develop up to 200 copies: 
$10,000 for source code. 
Contact: Rational Systems 
Inc., P.O. Box 480, Natick, 
MA 01760, (617) 653- 
6194. 

Inquiry 802. 


286 Programming 


Environment 


ito is an interactive 

Unix-based environment 
that lets you develop and de- 
bug programs with a macro 
programming language. It 
enables you to develop pro- 
grams quickly by calling in- 
dividual routines from the 
command-line interpreter 
with arbitrary arguments for 
debugging. When an error 
is discovered, or you need to 
add more features, you can 
reload individual object mod- 
ules into Cito, rather than 
having to relink the whole pro- 
gram. You can write, edit, 
compile, and link C procedures 
from within the Cito 
environment. 

The macro interpreter in 
Cito generates executable 
machine code for macro 
definitions and entry points to 
dynamically linked proce- 
dures. You can also use macro 
definitions to develop proto- 
cols and diagnostics. And Cito 
supports conditional test- 
ing, high-level control struc- 
tures, file I/O, multitask- 
ing, variables, and arithmetic. 

Cito runs on the IBM PC 
AT and compatibles with Xenix 
System V, | megabyte of 
RAM, and 20 megabytes of 
disk space. More RAM is 
recommended for multiuser ap- 
plications or for developing 
large programs. 

Price: $229. 

Contact: Fillmore Systems 
Inc., 7200 York Ave. S, Suite 
301, Edina, MN 55435, 
(612) 831-6984. 

Inquiry 803. 


continued 


The KODAK DATASHOW™ System 

for projection of PC images. 

Imitations come and go, but the original from Kodak 
continues to lead in quality and convenience. 

Used with an overhead projector, the Datashow system 
converts your PC into an interactive, big-screen presenta- 
tion tool, free of image distortion found in others. 

And, unlike some, it permits simultaneous display of 
real-time images on the PC monitor and projection screen. 
This Kodak system also lets you manage presentations 
with exclusive, multi-use software, wireless remote control, 
and, new from Kodak, additional software for remote con- 
trol of application programs like Lotus 1-2-3. 

Nobody but Kodak offers a package like that! 
This portable system is easy to interface with IBM PCs 
and 100% compatibles, or with 
Apple Il computers using our simple 
external adapter: 
So why settle for an imitation? 
< Get the genuine Datashow system, 
| Y backed and serviced by Kodak. 
қ. Call 1 800 44KODAK 
V (1800 445-6325), Ext 875, 
P s for product and dealer 


rh 
М EQUAL 
TASHO 
FRO 


The new vision of Kodak 


ғ 


© Eastman Kodak Company, 1987 
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SOFTWARE * 


Simulating Amine 
Processes 


hemcalc 11: AMSIM 

(Amine Gas Treating 
Plant Simulator) models 
processes for absorption and 
stripping of HS and CO; in 
any type of gas stream. 

The program includes 
processes such as Union Car- 
bide’s UCARSOL and 
SNPA’s DEA. The simulator 
also determines the amount 
of hydrocarbons absorbed and 
stripped. It specifies amine 
circulation, pressure-tempera- 
ture conditions, the number 
of theoretical trays, slippage of 
absorber gas remainder, 
and stripping limitations. 

You need to input only a 
limited amount of data, includ- 
ing factors such as feed gas 
range and stripper column 
pressure. All common 
amines are included, according 
to Gulf Publishing, and you 
can simulate any treating sys- 
tem by inserting the proper 
constants. To produce true 
equilibrium with chemical 
reaction, the program uses the 
Kent-Eisenberg model. 

Chemcalc runs on the 
IBM PC and compatibles with 
at least 128K bytes of RAM 
and a single disk drive. 

Price: $795. 


Two Databases for 
the Macintosh 


.A.T. (Contacts, Ac- 

tivities, Time) is a busi- 
ness account-oriented data- 
base that organizes information 
into multiple files and links 
them together as they are used. 
The components resemble a 
phone book (contacts), a to-do 
list (activities), and a calen- 
dar (time). In the contact file 
you can manage 14 views of 
your contacts. You custom- 
design the views to your 
needs, and C.A.T. checks and 
adds new contacts to the ap- 
propriate views. You also have 
the ability to add up to 16 
pages of notes to each contact 
and account. Using the 


94 BYTE * NOVEMBER 1987 


SOFTWARE * 


Contact: Gulf Publishing 
Co., P.O.Box 2608, Houston, 
TX 77252, (713) 529-4301. 
Inquiry 804. 


Finite-Element 
Analysis for the 
Macintosh ІІ and SE 


SC/pal 1.95, a finite- 
element analysis program 
for the Macintosh II and 
SE, lets you analyze designs to 
determine strength charac- 
teristics and dynamic response. 

Version 1.95, like the 
original MSC/pal, uses the 
finite-element analysis 
method in which a structure or 
mechanical component is 
broken into a number of dis- 
crete elements that can be 
analyzed by a computer for re- 
sponse to stress, vibration, 
and pressure. Version 1.95 is 
enhanced with features such 
as hidden-element plots that 
show models with solid 
shading, and shaded contours 
of display design analyses. 

In addition, MacNeal- 
Schwendler announced that late 
this year it will release an- 
other version of MSC/pal for 
the Mac II that will take ad- 
vantage of the machine's 68881 
numeric coprocessor, run 
faster than previous versions, 


zoom feature, you can select an 
account, and the program 
automatically shows you all 
contacts at the account. 

Activity fields are also 
user-designed. You can store 
preset text for form leiters, 
record phone calls, post facts, 
and have preset follow-up 
activities. Every event is auto- 
matically stored in contact 
and time files as well. 

You can use your time 
files to show all your events for 
a day, week, month, or any 
specified time period. A search 
feature lets you select the — 
name of a contact and activity 
name, and the program fills 


and include a full color 
display. 

Price: $1495. 

Contact: MacNeal-Schwendler 
Corp., 815 Colorado Blvd., 
Los Angeles, CA 90041, (213) 
259-3875. 

Inquiry 805. 


Numerical Analysis 
and Equation Solver 


© olver-Q lets you solve 


over 1000 simultaneous 
nonlinear algebraic equa- 
tions, symbolically simplify ar- 
bitrary equations, solve 
complex equations, and per- 
form multiple nonlinear 
regression. You can also 
reduce equations by sym- 
bolically substituting values of 
desired variables for their 
equivalent expressions. 

The program includes an 
editor and an on-screen tutori- 
al. It operates in a window- 
ing environment, and you can 
run it as an add-on to Lotus 
1-2-3. 

Solver-Q runs on the 
IBM PC, XT, and AT with at 
least 256K bytes of RAM 
and a monochrome or color 
monitor. 

Price: $90; academic, $40. 
Contact: Software Devel- 
opment and Distribution Cen- 


in the remaining information. 
You can select events by 
contact, activity, or time, and 
you can produce reports 

based on the information in any 
of the fields. 

With the C. A. T. merge 
feature you can share data in 
work groups. Passwords 
protect the data at the system 
level, as well as in individ- 
ual user files. Other features of 
C. A. T. include integrated 
windows and free-form text en- 
try. C.A.T. is not copy- 
protected and works with the 
Imagewriter, Laser Writer, 
and AppleShare file server. 
The program offers limited 
color support on the Mac II. 

C.A.T. runs on the Mac- 
intosh 512, 512E, Plus, SE, 


SCIENTIFIC AND ENGINEERING 


ter, University of Wiscon- 
sin- Madison, 1025 West 
Johnson St., Room 1161L, 
Madison, WI 53706, (608) 
263-9484. 

Inquiry 806. 


Data Acquisition and 
Process Control 


Г оше 488 is a memory- 
resident BIOS-level de- 
vice driver that works with 
IEEE 488 boards. Using the 
device driver, your data 
does not need to go through a 
DOS Device Handler. Sci- 
entific Solutions reports that 
Route 488 transfers a com- 
plete data buffer to the GPIB at 
rates up to 400 percent 
faster than moving data through 
a DOS device handler. 

You can access Route 
488 from any language running . 
under MS-DOS. The pro- 
gram requires an IBM PC, XT, 
AT, or compatible with at 
least 96K bytes of RAM and 
MS-DOS or PC-DOS 2.0 
or higher. It also requires a 488 
board. 
Price: $125. 
Contact: Scientific Solu- 
tions, 6225 Cochran Rd., 
Solon, OH 44139, (216) 
349-4030. 
Inquiry 807. 


BUSINESS AND OTHER 


and II. Finder version 5.3 

and System 3.2 are required, 
and the company recom- 
mends a Mac with a 20-mega- 
byte hard disk drive. 

Price: $399.95. 

Contact: Chang Labs, 5300 
Stevens Creek Blvd., San Jose, 
CA (408) 246-8020. 

Inquiry 808. 


he database 4th Dimen- 
sion offers a programming 
language, layout graphics, 
and multiuser, runtime, and 
menu-customizing capabili- 
ties for handling large amounts 
of information. To start out, 
continued 
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Software Statistics Hardware* 
Word Processing/ SPSS/PC + $ 699 Computers ` 
Desktop Publishing Statgraphics $ 419 AST Premium 286 
Fancy Font $ 139 Systat $ 439 Wyse 286 PC 
Microsoft Word $ 209 Graphics Panasonic Business 
Multimate Chartmaster $ 209 Partner 
Advantage-ll $ 259  Diagraph $ 279 Toshiba 3100/1100 + 
"s к : Pun Diagram Master $ 189 Multifunction Boar 
Office Writer /Speller Freelance Plus $ 339 
Pagemaker $ 489  QGraphwriter Combo $ 349 AST Advantage (129K 
PFS: Prof Write $ 119 Harvard Presentation Biremitim 
Ventura Publisher $ 519 Graphics $ 239 act 6 Pak Plus (64K) 
сог 5140 MS Chart $ 189 AST Premium (256K) 
Word Perfect 4.2 $ 195 PC Paintbrush Plus $ 99 АЗТ Ватраде РС 
Word Perfect Server $ 309 Picture Perfect $ 209 AST Rampage 286 
Word Perfect Presentation Pak $ 329 Inboard 386 АТ 
Station $ 75  Prodesign Ill $ 149 ліе! AboveBoard 
Wordstar Pro 4.0 $ 235 Publishers Paintbrush $ 169 РС Turbo 286 (1МВ) 
Wordstar 2000+ $ 219 Signmaster $ 139 QuadBoard (OK) 
Xywrite III $ 199 есмо E — тиш 
к a | iiid Lotus Metro $ 65 ATI "EGA Wonder + 
Database Systems MS Windows $ 65 Hercules Graphics 
Clipper $ 389 Sidekick $ 59 Card Plus 
DBase 111 Plus $ 389 —— oa Hercules Color Card 
DBase lll Lan Pak $ 599 "TOJect Management Hercules In-Color 
Foxbase + $ 229 Harvard Total NEC GB1 
Paradox 2 $ 429 Project Managerl! $ 359 paradise Auto 
PFS: Prof File $ 145 Microsoft Project $ 249 Switch EGA 480 
Q&A $ 209  Superproject Plus $ 299 Quad EGA Prosync 
Quicksilver $ 319 Timeline 2.0 $ 249 Qyadram EGA + 
R Base System V $ 449 Languagesi/Utilities | 
А , -- М lod ems 
ан $ 84 Fastback $ 89 Hayes 1200 
епех $ Lattice C $ 229 
ха А $ 499 N $ 79 Hayes 12008 
профи СА orton Advanced Hayes 2400 
Кы ated P2 — Microsoft C $ 279 Hayes 2400B 
grated ғаскадеѕ Mace Utilities $ 65 Мідепі Pocket 
Enable 2. 0 $ 389 MS Fortran 4.0 $ 279 US Robotics 1200 
Epa АО $ 399 Quick Basic $ 65 Us Robotics 12008 
аст $ 179 Turbo Basic $ 59 US Robotics 2400B 
ous MEE E ERES 
Multiplan $ 125 d $ 69 ventel2400B 
Plan Perfect $ 179 'Toductivity I€ Is Watson 
Smart System $ 429 VP Expert $ 59 Emulation Boards 
SuperCalc 4 $ 279 Eureka $ 119 АБТ 5211-11 + 
Symphony $ 499 Sideways $ 39 Irma/2 
Communications Accounting Monitors 
Carbon Copy + $ 119 ВР $ 179 Amdek310A 
Crosstalk XVI $ 95 Great Plains $ 499 Amdek 410A 
Crosstalk Mark IV $ 125 PETE $ 359 Amdek 1280 
Relay Gold $ 139 NEC MultiSync 
Smarterm(Persoft) $ Саі | QUALIFIED INSTALLERS | princeton HX-12 
Smartcom lil $ 149 AVAILABLE Princeton MAX-12E 
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Printers/Piotters 
Epson EX-1000 
Epson FX-286E 
Epson LQ-1000 
w/Tractor 

HP 7475A 

HP Laserjet Il. 
NEC 3550 
Okidata 192 + 
Okidata 193 + 
Toshiba P321SL 
Toshiba P341SL 
Toshiba P351M2 


Mas: 


Imega 20 + + 20 
Wiintfc 
Irwin Tape Drives 
Pius HardCard 20MB 
Plus HardCard 40 
Seagate ST 225 Wi/int 
Seagate ST238 W/int 
Tallgrass 
Tecmar QT60 Int 
Input Devices 
Keytronics KB 101 
Microsoft Mouse 
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Curtis Ruby 
DataShield S-100 
Logical Connection 
Masterpiece Plus 
256K Ram Set 

8087 Math Chip 
80287 Math ср 


Р.О. Вох 300729, 

Brooklyn, МУ 11230 

TELEX: 627-30170 or 910-240-3918 
FAX: 718-972-8346 


" 4 7.72. " > 2 мй за ата 
> VALOI С ge/B: C CKU[ 


$ 549 
$ 449 


$ 599 
$1499 
$1825 
$ 789 
$ 359 
$ 519 
$ 549 
$ 749 
$ 999 


$1949 
$ Са! 
$ 675 
$ 929 
$ 329 
$ 389 
$ Call 
$ 899 


$ 119 
$ 129 


$ 59 
$ 69 
$ 329 
$ 129 
$ 39 
$ 119 


$ 189 


= All returns re prior authorization = Visa or Mastercharge—add 3% е Cash, М.О. or bank check only—add $5.00 per order е Prepaid personal or company check—altow two weeks to clear 


• Shipping via 


PS surface—add $3.00 per item, UPS Blue—add $8.00 per Кет x Call for shipping costs. * Prices subject to change; call for latest prices. 


you build your database in the 
design environment, where 
you create files, fields, links, 
procedures, and design the 
look of your database. Then 
you move to the user envi- 
ronment to enter data, search 
and sort, modify or delete 
information, and print reports. 
The custom environment 

lets you set up your own 
menus, screens, reports, 

and procedures. 

Like C.A.T., 4th Dimen- 
sion is windows-oriented and 
enables you to have several 
windows open at one time. 

Your database can have 
up to 99 data files accessible 
simultaneously, and each 
file can have up to 511 fields. 
The files are linked so you 
can update records in other 
files. 

Data in 4th Dimension is 
entered and displayed through 
layouts that you design. 

Eight predefined layouts are in- 
cluded, and you can cus- 
tomize them or create your 
own. Using a MacDraw-like 
graphics editor, you can create 
up to 32,000 layouts for 

each database. You can also 
create graphics from your - 
data by opening a window that 
offers you the fields to 

graph and the graph types. You 
can also import and export 
SYLK, DIF, and text with 
Macintosh, IBM PC, and 
mainframe programs, Acius 
reports. 

To manipulate data with 
4th Dimension, you must write 
a procedure with the built- 
in programming language. You 
can write any procedure as 
a text listing or as a flowchart 
and can use it locally or 
globally. The programming 
language has over 200 built- 
in routines and operators, and 
allows you to manipulate 
sets, Communicate through 
serial ports, and perform 
arithmetic operations on pic- 
tures. Programming and de- 
bugging tools are also 
available. 

A run-time version of 4th 
Dimension comes on four disks 
that enable four people to 
use a custom database, but not 
change its design. 


WHAT’S NEW 


SOFTWARE ® BUSINESS AND OT HE 


Like C.A.T., 4th Dimen- 
sion runs on the Mac Plus, SE, 
ог Мас II, and the company 
recommends a hard disk drive. 
Price: $695; runtime ver- 
sion, $295. 

Contact: Acius Inc., 20300 
Stevens Creek Blvd., Suite 
495, Cupertino, CA 95014, 
(408) 252-4444. 

Inquiry 809. 


Multiuser Desktop 
Publishing on the Mac 


М ultiPublisher, a multi- 
user version of MacPub- 
lisher III, enables up to 16 
people to simultaneously edit 
text and graphics on Macin- 
tosh workstations. It appears to 
be a single-user system to 
each user, except it will alert 
you when two people at- 
tempt to edit the same item or 
layout something on the 
same page. Its memory-saving 
data architecture stores text 
files and graphics separately 
from the main publication, 
allowing you to change text or 
graphic files and see the 

` changes made globally across 
the layout. 

MultiPublisher is com- 
patible with AppleShare, 
HyperNet, and other file 
servers, along with local-area 
networks such as Apple- 
Talk, TOPS, and PhoneNet, 
the company reports. Multi- 
Publisher files are compatible 
with those of MacPublisher 
III. The multiuser program 
also has the same capabili- 
ties, including rotation of text 
and graphics in 1-degree 
increments, color text and 
graphics, exporting of de- 
signs as PICT files, and im- 
porting of PostScript files. 
Price: $2000 for 4-user ver- 
sion; $3000 for 8-user; and 
$4000 for 16-user. 

Contact: Boston Publishing 
Systems, 1260 Boylston St., 
Boston, MA 02215, (617) 
267-4747. 

Inquiry 810. 


HyperCard 
Applications 


ocal Point is a Hyper- 
Card stackware business- 

management system that 
lets you customize your work- 
day. It includes an appoint- 
ment calendar, address cards, 
incoming and outgoing 
phone logs, a spreadsheet, 
graph and invoice genera- 
tor, and other desktop accesso- 
ries. You can search for data 
among features and create cus- 
tom accessories. And you can 
jump to other Macintosh appli- 
cations programs and back 
again with Focal Point's appli- 
cation "launcher. " 

Focal Point requires at 
least a Mac Plus, and you must 
have a copy of HyperCard. 
(To run HyperCard, you need 
at least 1 megabyte of mem- 
ory and either two 800K-byte 
floppy disk drives or one 
floppy and a hard disk drive.) 

Business Class is another 
HyperCard program from Acti- 
vision. It gives you access 
to travel information on coun- 
tries around the world. 
These include currency rates, 
transportation schedules, 
current time, climate, holidays, 
tipping, customs, and lan- 
guage. A built-in telephone 
interface lets you connect 
with phone-reservation systems 
for airlines, hotels, and car 
rental agencies. You can also 
print itineraries, maps, and 
other travel documents. 

Business Class also runs 
on a Mac Plus with Hyper- 
Card. Both will ship this 
quarter, according to 
Activision. 
Price: Focal Point; $99.95, 
Business Class, $69.95. 
Contact: Activision, 2350 
Bayshore Parkway, Mountain 
View, CA 94043, (415) 
960-0410. 
Inquiry 868. 


Integrated 


Accounting 


ayered's Insight All-In- 

One is an accounting pro- 
gram designed for small 
businesses and includes ac- 


counts receivable, accounts 
payable, payroll, inventory, job 
cost, and general-ledger 
modules. 

The number of customers, 
vendors, employees, and 
transactions is limited only by 
your disk space. You can 
print reports and lists to the 
screen. The accounts re- 
ceivable module enables you to 
perform open-item track- 
ing, access customers by name 
and have up to 99 line items 
on an invoice. You can calcu- 
late sales tax automatically, 
distribute invoices to up to 255 
ledger accounts and 255 
projects, and produce summary 
and detailed aging reports. 

The accounts payable 
module lets you enter pur- 
chases when you receive 
vendor invoices. You can print 
checks and W-2 forms, pay 
vendor invoices partially or 
fully, and produce sum- 
mary and detailed aging re- 
ports for vendors. 

The general ledger sup- 
ports up to 9999 accounts with 
a four-digit account num- 
ber. You can only post bal- 
anced transactions, and you 
can distribute journal entries to 
projects or profit centers. 

The payroll module pro- 
vides built-in tax tables. You 
can process hourly and sal- 
aried payrolls, and track hourly 
wages, salaries, tips, com- 
missions, and benefits. 

With the inventory mod- 
ule you can value inventory by 
average-weighted-cost 
method, enter adjustments and 
transfers, and produce a re- 
port with analysis of sales, 
cost, and gross profit 
margin. 

Insight All-In-One runs 
on Macs with at least 512K 
bytes of RAM and two 
800K-byte floppy disk drives. 
Price: $595. 

Contact: Layered, 529 

Main St., Boston, MA 02129, 
(617) 242-7700. 

Inquiry 869. 
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9 Whats the diference: 


_ [BM РСАТ — 
with TurboSwitch= 


rom Dregen (nozzle) | 
344K Spreadsheet Recale 
PC Magazine Benchmark NOP 


PC Magazine Benchmark String Sort & Move 
PC Magazine Benchmark Prime Number Sieve 


е 121 
A: About 5,200 bucks. 


The benchmarks and price tags tell the story. 

Having prestigious Fortune 500 customers confirms that 
the story is true. And everyone except IBM admits that 
IBM PC AT models 68, 99, 239, and 339 will support OS/2 
well into the 1990s. As long as they run fast enough 
(that’s where TurboSwitch comes in). 


A 30-day money-back guarantee ensures that you will be a 
satisfied customer. And a 2-year warranty gives you the 
confidence Megahertz builds into every product. 


Sounds like you don't need a PS/2 after all. 


MEGAHERTZ CORPORATION 


2681 Parley’s Way, Salt Lake City, UT 84109 (801) 485-8857 


1-800-33-TURBO 


ЕД subsidiary of Vector Development, Inc., a public company 


Trademarks and their owners:TurboSwitch—Megahertz. ІВМ, PC, AT, PS/2— International Business Machines Corp. 
PC Magazine— ZIff-Davis Publishing. АМОСО--Атаса Corporation. GM —General Motors. DuPONT— Е. DuPont Neimours. 
Boeing— Boeing. OS/2—Microsoft Corp. *10 MHz speed. 
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Okidata Upgrades RGB-to-NTSC Encoder 


Microline О 
ommunications 


Specialties’ ENC-3 lets 
you convert standard analog 
RGB with sync-on-green 
signals to standard NTSC 
composite video signals. The 
ENC-3's output is compatible 
with VCRs, large-screen 
projection TVs, and 
composite video monitors. 

The ENC-3 locks color 
burst to sync, minimizing 
chroma crawl on vertical 
color edges. It has its own AC 
power supply, 9-pin DIN 
female input connector, and 
BNC female output 


he 182 Plus is Okidata's 

latest incarnation of its 
Microline printer series. This 
9-pin dot-matrix unit prints at 
180 characters per second in 
high-speed draft mode, 120 
cpsán "utility" mode, and 
30 cps in near-letter-quality 
mode. 

Okidata claims the 182 
Plus has a mean time before 
failure of 4000 hours and a 
rated print-head life of 200 
million characters. 

A self-inking "clean 
hands" ribbon cartridge 


is rated for 3 million Okidata's updated 182 Plus prints at 180 cps. connector. It can drive a 
characters. O o ма 

Using front-panel switches, The ENC-3 works with 
you can select print mode and l-square-foot footprint. It Contact: Okidata, 532 most graphics boards and 
pitch of 10, 12, or 17 charac- operates at a noise level of 57 Fellowship Rd., Mount Laurel, ^ terminals. Two interface 
ters per inch. The 182 Plus adjusted decibels. NJ 08054, (609) 235-2600. cables are available: a 6-foot 
weighs 9.9 pounds and has a Price: $319. Inquiry 870. continued 


BERKELEY HEIGHTS, NJ “OUR SERVICE MAKES THE DIFFERENCE’ NEW PROVIDENCE, NJ 


‘COTTAGE COMPUTERS IS А 
LEADING EDGE® 
AUTHORIZED RETAIL DEALER 
AUTHORIZED SERVICE CENTER 


LEADING EDGE® із сә | D2"—AT? COMPATIBLE | 


Model ‘‘D’’® 
MODEL D2™ 
SYSTEMS WITH MONITOR 10 MHz 80286 
DUAL $995 | WITH MONITOR & KEYBOARD 
30 Meg $1395 : =: SINGLE $1495 
IMS $1795 ' | 30 Мед $1995 


L.E. MODEMS ІВМ” СОМ PATIBLE COMPUTERS | 


1200В $149 IBM & AT are registered trademarks of International Business Machines Corp. Leading Edge, Model "D" and Triangfe Logo are registered 
trademarks and Model D2 and Infinite Memory System are trademarks of Leading Edge Products, Inc. Bernoulli Techn'ology is a registered 
2400B $289 trademark of lomega Corp. Cottage Computers and Cottage Logo are trademarks of Cottage Computers/Dupre Enterprises, Inc. 


Cottage Computers: 


ow EP =>. “OUR SERVICE MAKES THE DIFFERENCE” 1253 SPRINGFIELD AVE. 
Y NEW PROVIDENCE, N.J. 
MON & THURS TIL 8 (201) 464-8386 07974 


| © 957 come МЕ SPECIALIZE IN LEADING EDGE® COMPUTERS 
FOR QUANTITY PRICES asx on CORPORATE ACCOUNTS DEPT. 
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If you're thinking about sharing 
printers via a multi-port printer sharing 
box, we’ve got an alternative for you— 
one that’s been proven to be superior by 
thousands of major corporate and 
government PC decision makers. 


Flexibility & Compatibility 


Our Systemizer and Systematic are 
networking printer buffers. As with 
any printer buffer, there's an input fora 
computer and an output for a printer. 
But unlike any other printer buffer, these 
have a third connector that lets them link 
together to form their own Local Area 
Network. Up to 15 computers, when 
each is equipped with a Systemizer or 


Systematic, can sharefrom 1 to 15 printers. 


This accomodates systems ranging from 
those where every user has his 
own printer to those where - 
everyone is sharing а single 
printer,and every variation in 
between. That’s versatility! 

They're compatible with 
practically any piece of 
equipment too: PC's, engi— 
neering workstations, termi— | 
nals, mainframes, modems, 
plotters, laser printers... anything with a 
standard parallel or serial connection. 
Not only does this help insure compati— 
bility but it also gives you total flexibility 
as to equipment placement. 

But the real beauty comes from the 
way these pups arelinked together in 
their own LAN. Our network can extend 


Copyright 1987 by Applied Creative Technology Inc. 
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Ex. lO computers sharing 3 printers. 
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as far as 1200 feet—try that with a multi- 
port octopus box (the wiring bill alone 
would kill you)! Also note that our 
buffers are networked—not your 
computers. This means there are none of 
the hardware and software compatibility 
problems associated with LAN’s. This 
also means any 
mix of comput- 
ers and printers, 
of almost any 
brand or model, 
can participate in 
this sharing system. 
In effect our 
system will become the 
common denominator 
by which all your equipment can 
connect, in any configuration and loca- 
tion you desire, now and in the future. 


p Performance & 
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Reliability 


Our distributed 


load. Each user has 
his own high speed 
microprocessor, buffer memory and 
easy-to-use control panel—dedicated to 
handling just his work. Compare this to 
a single multi-port sharing box, with its 
single processor, creating a bottleneck as 
it tries to simultaneously keep up with 
data coming from several computers plus 
feed data to one or more printers. Which 


Systemizer patent applied for. Systemizes, Systematic are trademarks of Applied Creative Technology Inc, 


ще processing approach 
"m L to printer sharing 
distributes the work— 


is more appropriate for today’s high 
speed computers and laser printers? 

Another benefit of our distributed 
sharing system is its high degree of fault 
tolerance. Again, compare our method to 
a single multi-port box. When one of 

| those breaks down 

every user in the entire 
office goes down with 
it. Isn't this called 
“putting all your eggs 
in one basket"? 


Compare and find 
there's no comparison... 


Compare our flexibility to a single 
multi-port box with its limited number 
and kinds of inputs and outputs. 
Compare our compatibility, performance 
and reliability. Then you'll see why 
hundreds of multinational companies 
and many departments of our Federal 
Government have chosen Systemizers 
and Systematics as their standard printer 
sharing solution. 


Call 1-800-433-5373 now to find out 
how you can obtain evaluation units. 


Applied . 
Creative 
Technology Inc. 


10529 Olympic Drive 
Dallas, TX 75220 USA 
(800) 433-5373 (214) 358-4800 
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coaxial cable with male BNC 
for mating output toan RCA 
phono plug, and a 4-foot 
coaxial cable that runs from the 
ENC-3 tothree male BNC 
plugs. The ENC-3 measures 
3 by 5.8 by 2 inches. 

Price: $395. 

Contact: Communications 
Specialties Inc., 6090 Jericho 
Turnpike, Commack, NY 
11725, (516) 499-0907. 
Inquiry 871. 


ROMulator Emulates 


ROMs 


he ROMulator is an in- 
circuit ROM emulator that 
assists you in developing 
software that runs in ROM 
without continually burning 
and erasing ROMs. It emulates 
ROMs from a 2716 to a 
27512 and a ROM blaster, 
letting you download 
software from a host system 
without shutting off the target 


WHAT'S NEW 
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system. Eight models are 
available. The S model is a 
single module for one ROM; D 
provides master and slave 
modules for two ROMs; the 
256 emulates 16K-, 32K-, 
64K-, 128K-, and 256K-bit 
ROMs; and the 512 adds 
512K-bit ROM emulation to 
the 256. Each model is also 
available with nonvolatile 
features. 

The ROMulator connects 
to your computer through an 
RS-232C port. Two RS-232C 
ports are required— you need 
one for daisy-chaining. All 
models come with one or two 
8-inch ROM cables, 
software, and a modular 
cable with adapter. 

Price: Single-ROM 
emulation models, between 
$400 and $675; double-ROM 
emulation models, between 
$650 and $1100. 

Contact: Grammar Engine 
Inc., 1021 Tipton Court, 
Westerville, OH 43081, 


(614) 882-6366. 
Inquiry 872. 


Multilingual Word 


Processing 


ntext is a multilingual 

word-processing program 
that lets you work with multi- 
ple languages simultaneously. 

Intext starts with one 
language in residence when 
you load the program. To 
work with another language, 
you press a function key, and 
the keyboard is automatically 
reconfigured. You can switch 
back and forth, and integrate 
right-to-left and left-to-right 
languages. 

Menus, help messages, and 
manuals are available in native 
languages. You can identify 
the position of foreign 
characters on your keyboard 
with layout guides, stickers, 
and key caps, or use 
keyboards with LCDs. The 


program supports C.O.S. 
Computer Technology's LCD 
keyboard. 

Intext languages include 
Arabic, Chinese, Danish, 
Dutch, American and British 
English, Farsi, French, French 
Canadian, German, Greek, 
Hebrew, Italian, Polish, 
Portuguese, Russian, 
Spanish, Turkish, Urdu, and 
Yugoslavian. A spelling 
checker is optional. 

Intext runs on the IBM PC 
and compatibles with 384K 
bytes of RAM. It is available 
on either 54-inch or 
3'4-inch floppy disks. 
Price: With two languages, 
$195; with three languages, 
$250; Jet:Spell multilingual 
spelling checker, $50 per 
language. 

Contact: Intex Software 
Systems International Ltd., 
One Penn Plaza, Suite 4330, 
New York, NY 10119, (212) 
750-1140. 

Inquiry 873. 


д Wonder what the weather holds? Ask your computer. With PC Weather 
à Pro, your IBM PC or compatible can have its own weather monitor- 
ing system... ready for viewing at the push of a button. 


3 Here's what you'll see: 
АО Wind speed and direction [1 Inside and outside temperature 
| Г] Barometric pressure [ ] Wind chill factor 
| Г] Rainfall (О Present conditions and daily record 


Look at these special features: 
[ ) Real time clock [ ] Programmable weather alarms 
Г On board buzzer 


оғ $57500 
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Technology Marketing Inc. 
4000 Kruse Way Place 2-120 
Lake Oswego, OR 97035 
1-800-247-5712 

In Oregon 635-3966 
VISA/MC/AMEX Accepted 
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cau TOLL FREE 1-800-221-0343 


INDEPENDENT STORE IN NYC DEDICATED 


TO IBM PC SOFTWARE AND PERIPHERALS ONLY 


If We Don't Have It, It's Probably Not Worth Having. 

STORE HOURS: 9:00 A.M.-5:30 Р.М. E.S.T. MON.-FRI. 
SATURDAYS: 10:00 A.M.-4:00 P.M. 
Terms, Conditions and Prices May Differ In Our Store. 
CORPORATE ACCOUNTS WELCOMED. 

PC LINK, CORP. 29 WEST 38TH STREET. 2ND FL., NEW YORK, NY 10018 


All prices listed in this ad are effective Nov. 1-31, 
1987. All Brands are Registered Trademarks, 
IBM is a Registered Trademark of IBM Corp. 


THIS MONTH'S SPECIALS—NOVEMBER 1ST through NOVEMBER 30TH. 


AMDEK. MICROSOFT. SOTWARE GROUP. 
1280 HI RES. MONITOR ............... ВОО EX CE re. ра ада, .. 319.00 ЕМАВГЕ............................ 
BUSINESS SOFTWARE SOFTWARE PUBLISHING 
ANSA PARADOX V 1.1................................ 359.00 | PRESENTATION СВАРНЇС$.................. 279.00 
ASHTON-TATE CLICR АТ а дина ағы 129.00 
dBASE 111 PLUS 1.1. .„......ш. CALL | XEROX VENTURA DESKTOP PUBLISHER CALL 
MULTIMATE ADVANTAGE 11 ................ CALL | ZSOFT. PC PAINTBRUSH + ..................... 9.00 
BORLAND INT. Z SOFT. PUBLISHER PAINTBRUSH .......... 179. 00 
EUREKA... қашан. 49900 
РАССО: а. са iia 69.00 | UTILITIES 
НЕРЕСТ а 79.00 | COMPUSERVE STARTER КІТ................. 25.00 
SIDEKICK UNPROTECTED 1.5 .................. 4900 | CORE INT. CORE ЕАЎТ............................. 119.00 
SUPERKEY NON PROTECTED .................. 69.00 | EXECUSYSTEMS ХТВЕЕ ..................... 39.00 
TURBO BASIC ааа 69.00 | FIFTH GENERATION FAST BACK... 99.00 
TURBO Сн a Де ина 69.00 FUNK SOFT. SIDEWAYS 3.1 .................. . 49.00 
TURBO LIGHTNING .................. eres 900 | MICROSOFT LEARNING DOS ........«. 39.00 
TURBO PASCAL WITH 8087 & BCD 4.0.. 75.00 | NORTON UTILITIES V 4.0 ....................... 59.00 
BYTEL СЕМЕЕН FOR DBASE 111+ .......... 229.00 | NORTON UTILITIES ADVANCED 4.0 ....... 99.00 
CHIPS OFT TURBO TAX PERSONAL ........ 55.00 | NORTON GUIDES (C, ASSEMBLY OR BASIC) ea. 69.00 
CONSENTRIC DATA PERSONICS SMART NOTES ................... 69.00 
В & В REPORT WRITERFOR DBASE 111+ 129.00 | REVOLUTION CRUISE CONTROL ........... 35.00 
CROSSTALK COMMUNICATIONS SIM/SCH TYPING TUTOR 1У.................. 39.00 
CROSSTALK МКА, аана аата 139.00 | SOFT CRAFT FANCY WORD .................... 109.00 
CROSSTALK XV1 36... „аннин, 9500 | SOFT CRAFT FANCY FONT .................... 149.00 
REMOTE Зо ene costeras 9500 | SOFT CRAFT LASER ЕОМТ...................... 149.00 
TRANSPORTER + CROSSTALK ................ ` 14900 | SOFTLOGIC CUBIT/OOUBLE DOS ea..... 39.00 
FOX SOFTWARE SOFTLOGIC DISK OPTIMIZER... 39.00 
FOX BASE PLUS V 2.0................................. 249.00 | SOFTLOGIC SOFTWARE CAROUSEL.... 39.00 
FOX BASE * MULTIUSER .......................... 399.00 | TRANSEC UNLOCK A+ & В+ ea.............. 45.00 
GREAT PLAINS ACCOUNTING PACKAGES САШ | WHITE CRANE BROOKLYN BRIDGE ........ 89.00 
HAYES SMARTCOMM 11........................... 9500 | GRAPHIC TABLETS,KEYBOARDS,MICE 
JANUS ASSOC. DATA DESK TURBO KEYBOARD ............. 139.00 
LASER PRINT PLUS 3.02............................ 27900 | KEYTRONICS КВ 5151 KEYBOARD ......... 169.00 
LASER PRINT ЕХТНВА................................... 39.00 | LOGITECH C7 MOUSE« PC PAINTBRUSH 109.00 
JAVELIN SOFT. JAVELIN ............................ 7900 | LOGITECH C7 MOUSE+PAINT+CAD..... 159.00 
LIFETREE SOFT. VOLKSWRITER 3 ............ 129.00 | LOGITECH C7 PUBLISHERS MOUSE....... 149.00 
LOTUS DEV. CORP MICROSOFT SERIAL or PS/2 MOUSE .ea. 135.00 
LOTUS 1-2-3(SOLD IN STORE) .................. CALL | MICROSOFT BUS MOUSE ........................ 130.00 
LOTUS HAL (SOLD IN STORE) ................ CALL | SUMMA 12X12 ТАВІЕТ+ PAINTBRUSH ... 489.00 
MANUSCRIPT(SOLD IN STORE) ............... CALL 
SYMPHONY (SOLD ІМ STORE) ................. CALL | PRINTERS 
MECA ING YOUR MONEY 3.0 ........ 11900 | BROTHER TWINRITER 5.......................... CALL 
MICRO PRO BROTHER М-1709 240 CPS PAR/SER ... САП 
WORDSTAR 2000+ REL.2 .......................... 279.00 | BROTHER HR-20 20CPS DAISY .............. 359.00 
WORDSTAR PROFESSIONAL REL.4 .......... 279.00 | BROTHER НН40 DAISY .............. 589.00: 
MICROSOFT EPSON ЕХ-86/ЕХ-2@бЕ.............................. CALL 
CHART V З аа conce odio blond 295.00 | HEWLET-PACKARD LASERJET 11 ......... CALL 
COMPILERS .......................................... CALL | OKIDATA 192 РІЧ5.................................. 399.00 
GEL И И ae Nm atu 319.00 | OKIDATA 193 PLUS .................. ee . 559.00 
PROJECT .. . 32900 | ОК(рАТА?9?............................................ 519.00 
QUICK BARIO E ee ЫГ 6900 | ОК!ОАТА29З3............................................ 699.00 
WINDOW оне ена снаата 69.00 | OUTPUTTECH OT-850XL 850CPS......... CALL 
WORD VERSION 4.0 ................................... 239.00 | TOSHIBA P351 MODEL 11. wu. 995.00 
WURRS еа ны лшы 139.00 | TOSHIBA P351C (COLOR) MODEL 11... 1095.00 
MIGENT TOSHIBA РЗ32151_...........................-‚]у 599.00 
РЕНАН heya nate anita cade 65.00 | PARALLEL PRINTER САВГЕ..................... 15.00 
Jig ONE 129.00 | HP LASER ACCESORIES 
MONOGRAM DOLLARS & SENSE ............. 8900 | HEWLETT-PACKARD 
NANTUCKET CLIPPER ............................... 379.00 | FONT CARTRIDGES 
SBT ACCOUNTING SOFTWARE ................ CALL AG DEG НЕА. ин а mie 129.00 
SSC SOFTWARE BRIDGE ............«. 129.00 B.F,J,KL,M,N,P,Q,T,U, V, WX Y) EA... 219.00 
STSC KZ EN ON. erede и 295.00 
APL*PLUS V 7.0... 599.00 OFT FONTS ЕА.............................. мош. 169.00 
РОСКЕТ АРИ о Ин 80.00 | MEMORY FOR LASERJET 11 ONLY 
STATGRAPHICS ...............................›......... 649.00 | 1MB/2MB/4MB MEMORY ВОАВО$......... CALL 
SOFTWARE GROUP ENABLE V 2.0 .......... 359.00 
SOFTWARE PUBLISHING MONITORS 
HARVARD TOTAL PROJECT MANAGER11 369.00 | AMDEK 1280 МОМТОН............................. 699.00 
Р.Е5. бВАРН/РГАМ.............................. ea. 8900 | PGS МАХ-12 (MONO MONITOR) ............... 189.00 
FIRST CHOICE ...........::. ш... 11900 | МЕС ЈС1401 MULTISYNC EGA .............. 569.00 
PROFESSIONAL FILE/PLAN ................ ea. 159.00 | SONY CPD-1302 MULTISCAN EGA .......... CALL 
PROFESSIONAL WRITE ............................ 139.00 | WYSE 700 1280X800 HI RES. MONITOR... 749.00 
WALLSOFT. 
THE Ut PROGRAMMER ............................. 24900 | DISKDRIVES 
THE ПОСЦМЕМТОВ.............ы.м..4. 249.00 | 1 OMEGA 10+10MB BERNOULLI BOX ..... 1459.00 
WORDPERFECT CORP | OMEGA 20420MB BERNOULLI BOX ..... 1895.00 
WORDPERFECT V 4.2.............................. 239.00 | | OMEGA TRI/PAK CARTRIDGES 10MB ... 179.00 
XYQUEST XY WRITE 111 V 311 ............... 29900 | MINISCRIBE 70MB HARD DISK FORAT ... 859.00 
GRAPHIC & DESK TOP PUBLISHING PLUS DEV. 20MB HARD CARD 49MS ....... 609.00 
ALDUS PAGE МАКЕВ................................. 479.00 | PLUS DEV. 40MB HARD CARD 49MS ...... 989.00 
DECISION RESOURSES SEAGATE ST-225 20MB WITH W/D.......... 319.00 
CHART/DIAGRAM /SIGN MASTER .......... CALL | SEAGATE20MB ST-4026 FOR AT ............ 559.00 
LOTUS DEV. FREE LANCE«(SOLDINSTORE) CALL | SEAGATE 30MB ST-4038 FOR AT ........... 695.00 
MICROGRAFX WINDOWS DRAW ............. CALL SYSGEN QIC FILE 60 EXT.BACKUP.......... 1159.00 
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аараан а аа TERMS AND CONDITIONS. 


iN NEW YORK CALL 1-212-730-8036 
LOTUS DEV. 

ей 359.00 1-2-3 (SOLD IN STORE ONLY) ... 289.00 
SYSGEN SMARTIMAGE 60 EXT.BACKUP. 895.00 
SYSGEN SMARTIMAGE 20 EXT.BACKUP.. 695.00 
SYSGEN BRIDGE FILE WITH PS/2 CONT. 359.00 
TOSHIBA ND-04D 1/2 НТ. 3З60ЕВ ........... 149.00 
TOSHIBA МО-040Е-С 360KB FOR AT ..... 159.00 
TOSHIBA ND-08DE-G 1.2MB FOR AT ..... 199.00 
EXPANSION BOARDS 
64K 150NS RAM CHIPS .........,..0.0м4.4.1... CALL 
256K 150NS RAM CHIPS .......................... CALL 
AST SIXPAK PREMIUM 256 C/S/P ......... 209.00 
DCA IRMA BOARD .. sie 699.00 
HERCULES MONO GRAPHICS PLUS . nn 199.00 
INTEL ABOVE BOARD PS/288 512K........ 439.00 
TALL TREE JRAM-3 OK (TO 2МВ)........... 209.00 
TALL TREE JRAM-AT3 OK MATO СВЕ 229.00 
VIDEO 7 VEGA DELUX.. ИЯ 269.00 
MODEMS 
HAYES SMARTMODEM 2400 ...... rnm 499.00 
HAYES SMARTMODEM 1200 ........... 299.00 
HAYES 1200B + SMARTCOM 11 ,............ 299.00 
HAYES 2400B+SMARTCOM 11 ............. 499.00 
MIGENT 1200 POCKET MODEM .......... 149.00 
DISKETTES 
DYSAN HIGH DENSITY FOR PC/AT MESES 55.00 
DYSAN DS/DD DISKETTES .................... 29.00 
3 M HIGH DENSITY FOR PC/AT ... ES 39.00 
3 M 3 1/2" DS/DS 135 TPI ...................... 29.00 
XIDEX $/0 DISKETTES ..................... 12.00 
ACCESORIES 
CURTIS SYSTEM ив СЕИ 21.00 
CURTIS MONO CABLE ........................... 35.00 
CURTIS COLOR ИИ CABLE .. 39.00 
CURTIS KEYBOARD CABLE .. Y 790 30.00 
CURTIS DISPLAY PEDESTAL ... ph ERREUR S 30.00 
CURTIS RUBY SURGE PROTECTOR ..... 65.00 
DYSAN ANTI-GLARE SCREEN ................ 35.00 
KALMAR TEAKWOOD 100 DISK FILER .. 45.00 
KENSINGTON MASTER PIECE ............... 99.00 
MICROCOMPUTER KEYBOARD DRAWER 75.00 
PC COOLING TURBO COOL FOR PC/XT 65.00 
SMA РС DOCUMATE TEMPLETS ............ 12.00 
TRI MAG 135 WATTS POWER PC/XT TAE 99.00 
TRI MAG 150 WATTS POWER PC/XT "m 119.00 
TRIPP LITE BC1000 1000W UPS ............. 1079.00 
NETWORKING 
SERVER TECHNOLOGY 
EASYLAN STARTER KIT FOR 2 PC'S........ 199.00 
EASYLAN EXPANSION KIT FOR 1 PC'S.... 99.00 
SCANNERS 
рЕФӘТРС5САМРЦЦЦ56............................... CALL 
COMPUTERS 
AST 
PREMIUM 286 10MHz, О WAIT STATE .... CALL 
TOSHIBA 
T1000 512KB ONE 31/9“ D/DA4.77MHz2 .. CALL 
T1200 1MBKB 20MB HD. ONE 3 1/2" 0/0. CALL 
Шаа 640KB ONE 3 1/2", ZOMB HD.. CALL 
WYSE 
PC 286 1.2MB D/O 640KB 6/8 MHZ CPU, 
102-KEY KEYBOARD MS DOS 34 ............ CALL 
wYSE 
PC 386 (16M Hz) ZERO WAIT-STATES 1MB 
RAM,1.2MB D/D,KEYBOARD,MS DOS 3.2 
(BMHz) MODÉ,SERIAL/PARALLEL PORT... CALL 


HAUPPAUGE COMPUTER WORKS. 

80386-16MHz REPLACES IBM/XT MOTHER 
BOARD. 1MB RAM, FIVE B-BIT (2 SHORT), 

2-16 BIT, 1-32 BIT SLOTS & SOCKET FOR 80387. 
WORKS WITH MOST PRESENT HARDWARE 
INCLUDING HARD/FLOPPY DISKS DRIVES & 
KEYBOARD. OS/2, 1-2-3 (V2.01), dBASE, 
AUTOCAD, VENTURA, WINDOWS & OTHER 
MAJOR SOFTWARE COMPATIBLE .......... 1395.00 


THIS AD WAS PREPARED USING 
XEROX VENTURA DESKTOP PUBLISHER 
AND PRINTED WITH 
HEWLETT-PACKARD LASER JET SERIES 11 


We гезегуе the right to repair, replace or return to manufacturer for repair, all goods acknowledged faulty ог damaged on receipt by customer. Customer Must Call For Return Authorization 
Number Before Returning Any Goods. Prompt attention will be given to all damaged and faulty returned goods. Any goods returned for credit are subject to 20% restocking charge, plus 
shipping charge. No Returns For Credit On Any Software.Customer must deal directly with the manufacturer if the customer finds any false claims made by the manufacturer. All 
goods are shipped VIA U.P.S. ONLY. Shipping charges are 2% of the total purchase price or $3.00, whichever is greater. Please call for shipping charges on Printers & Accesories. C.O.D. are 
shipped loe Cash or Cashier’s Check Only. Max $1500°00. Please allow 7 to 10 working days for personal or corporate checks to clear. To expedite shipping send money order or cashier's 
check, or charge to your VISA OR MASTERCARD. WE DO NOT Add a Service Charge For Credit Card Usage. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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Living C Plus 
The Plus C Programmers Look For 


The Turbos and Quizcks of this world have helped С cally in a window that resizes itself automatically 
programmers to be better mechanics, but it takes a e Animate by C tokens, not line by line, removing the 
sophisticated tool to turn C into a coherent program- guesswork in conditional expressions 
ming environment from a kit of programming parts. e Set breakpoints in the source code on a line or a spe- 

Enter Living C Plus,the ideal tool for seasoned pro- cific token 
grammers who want to maximize productivity and for 
novice programmers who want a friendlier C 
companion. > T 

Living C Plus provides a comprehensive, menu- Teach or Learn C with Living C Plus 
driven C enviroriment: a full-screen editor, interpreter, ® Work in a full windowing environment with pull-down 
animator, апа tracer/'debugger to produce clean code menus, key macros, and colors 


e Check all pointer references, even in the library func- 
tions, for uninitialized pointers 


that meets deadlines, freeze, and shipment dates. e Scroll comprehensive, context-sensitive Help in its 


own window 
e Correct your work with precise error messages and 
helpful hints as to the cause of particular errors 
So whether you're learning, testing, developing in, or 
teaching C, use Living C Plus,an empowering tool for 
serious programmers, at $199.95. 


Program and Debug with Living C Plus 

e Drop into the interactive editor at the precise location 
of compilation errors - and fix them one at a time or 
stack errors in yoursource code for one-time fixing 

e Examine local or global variables intelligibly because 
even structures and unions are broken down into their Of course Living C Plus conforms to the 


components | E. Kernighan. & Ritchie standard for C. It rus on ІВМ 
e Monitor variables on the fly with no significant degra- and IBM-compatible PCs, XTs, ATs, and PS/2 systems 


dation of speed | | | with 512K and DOS 2.0 or higher: 
e Track function calls, with their parameters, dynami- 


To Order: Send your check for $199.95 plus $6.00 shipping/handling ($205.95) to- COMDE Fall '87 


Living Software Inc. * PO. Box 1188,Framingham, МА 01701 November 2-6, 1987 


Or call, (617 ) 881-6343, x10 to place your telephone order with VISA or MasterCard. Bally's Hotel, Booth B824 
Dealer and educational inquiries are invited. Las Vegas, Nevada 


тес $2749 DESKTOP 
ми PUBLISHING SYSTEM 


INCLUDING: Which сап also be used for general business applications 
• 80286 CPU 8/10 MHZ (AT LOOK-ALIKE) e FUJISTU OX 2100 PRINTER - ALSO CAN DO OPTIONAL CONFIGURATIONS расе 


• 640 К RAM MULTI-PART FORMS & OTHER BUSINESS w/HP Laser 11 Printer іп place of Fujistu $4349 

• MS 005 3.2 and GW BASIC PRINTING CHORES - 220 CPS w/HP Image Scanner 54599 

* TAXAN MODEL 118 MONOCHROME e KYOSERA NEWSMASTER PUBLISHING w/Xerox Ventura Software 53174 
MONITOR SOFTWARE In place of Newsmaster 

e SEAGATE 20 М8 HARD DRIVE e AT STYLE KEYBOARD w/Mierosott Compatible $2849 


• FUJISTU 1.2 MB FLOPPY ORIVE e ONE YEAR WARRANTY mouse and seria! board 
° WESTERN OIGITAL FLOPPY/HARD DISK With all above options 


CONTROLLER 


Special Price 


SPECIAL MODEM SPECIAL OTHER GREAT VALUES: (w/Full Factory Warranties) 


Seagate 51225 All With 2 Year Warranty ТОРНАТ: adds RAM up to 640K w/128K $ 98.00 
20 MB Hard Drive with 1200 bps RAM XT; expanded memory w/RAM disk; 0 K 134.00 


Western Digital WXI Controller барыа $ e nam AT with conventional expanded on 153.00 
w/Comm. software 69 a extended Memory; w/RAM disk; 0 К 
Cables and Mounting Hardware 


| Ер A сан ATTIE, EGA; EGA, CGA, & MGC comaptible 133.00 
With Full Factory Warranty | OTHER MODEM VALUES B4c x 350: 16 colors 
COMPLETE KIT ONLY 2400 bps Half Card Internal $198.00 2, 125514 halt height Порру drive 527” 360 КВ 76.00 


2400 bps External $198.00 22 | | | 
$ 2 0 0 | 2400 bps External w/MNP $249.00 a М2553К half height floppy drive 5% 1.2 MB 99.00 
Class 4 Error Correction M2536K hall һем! Nappy drive 3.5'' 1.4 MB 99.00 


shipments may require additional charge. Мо COO shipments. Personal and company checks requue X 3 ік Wa clear For 

111 М. Wolf Rd., Wheeling, IL 60090 faster delivery use your credit card or send cashier's check оғ money order, Itiinois residents add 7*5 sales lax Prices are 
. USA prices and ara subject 10 change and all items are subject to availability. Defective sottware will be teplaced wiih the 

For General Information: 312 459 9067 same itam only. Hardware will be replaced or repaired al our discretion within dhe terms and limits of ihe manufacturer's маг. 


For Orders Only: 800-255-5399 ranty Wo cannot guarantee compatibility. Ail sales are tinal, and returned shipments are Subject to a reslocking charge. Cor: 


porate PO's are accepted 


wW WHOLESALE COMPUTER ELE CTRONICS TERMS А CONDITIONS. Minimum order $100.00 Visa А MasterCard аге accepted. Add 2% for shipping and handling Larger 
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ұт: 


A 
16 color VGA Support Dual Brush Mo 
ABC 
ABC ЕСА PAINT 2005 
Snooth Command | | 2 4 onnand 
Additional Features 224 
| ENGLISH SPEAKING (М0 ICONS) | 
id Comnand FULL-SCREEM EDITING 360° Command 


DYNAMIC ZOOM (4X or ВХ magnification) 
EXTENSIVE AIRBRUSH CONTROLS 
SMALL COMMAND (reduces files 50 to 907) 


3 & 4 Point 
Connand AUTOMATIC PAN (page mode) 


AUTOMATIC COLOR SMOOTHER MODE — 
SOPHISTICATED SLIDE SHOW (u^/dissoluve-maker) 
XLATE UTILITY (translate between resolutions) 


34 FONTS (with over 25 control combinations) 


PC Чи ікАаг+ mort 


One Picture Is Worth A Thousand Words! 


Why do you procrastinate? Our price is fantastic, our features unsurpassed, our speed unequalled, we have the 
easiest program to leam and you don’t even have to have artistic ability to make impressive, professional 
presentations. Could it be that you’ve had a bad experience with someone else’s graphics program? Perhaps you 
bought some hardware and tried using your “freebie” paint program and it ended up on the shelf collecting dust 
instead of accolades. Well, dust off those diskies gang! For one month only RIX will take those musty, dusty 
program disks off your hands and pay you forthe privilege. Send us the program disks for either PC Paintbrush, Dr. 
Halo or PC Paint and a mere pittance ($59.00) and we'll send you EGA Paint 2005 (a program guaranteed not to 
bore you)! Your orders must be placed on or before 11/30/87 to take advantage of this incredible offer! Now's your 
chance to find out why everyone's raving over 2005 and save some money too! 


For those with no disks to trade just: DON'T WAIT - SAVE 40%! All this and more for just: 


Also available from RIX: $99.00 
EGA SCREEN ENHANCER ORDER NOW! 
This easy to install device enables older EGA cards to utilize in CAT (B00) 234 5283 Аа ыда ыы 
EGA PAINT 2005 in 640x480 & 752x410 resolution modes. 
Our ESE comes complete with a special test pattern diskette 


for only $49.95 (+ $5.00 for shipping and handling). RIX SoftWorks, Inc. 
- 18552 MacArthur BI. Suite 375, Irvine, СА 92715 
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What 386 board 


works in 


Introducing 
The universal 


Read the fine print before you invest in 286 
accelerator boards. 

Some run only in ATS. Some run only in ХТ. 
But only one runs in PCs, ХТ, ATs, clones 
and compatibles. The new PC-ELEVATOR 386. 
It fits them all. 


tou all your machines. Install one 
board, use one board, rely on one board. 


Fabulous power. 
Nothing can outperform the PC-ELEVATOR 
286. it's uniquely engineered with zero wait 
state memory on a local 32-bit bus to tap the 
full power of its 16 MHz 80386 processor. 

it will transform a clunky old PC into a 4 
MIP speed demon running up 10 20 times 
faster. Even an AT can be speeded up 3 or 4 
times. 
At a fabulous price. 
For just $1995, it comes with 1 megabyte of 
fast (100 ns) RAM on board. Expandable with 
daughtercards to 16 megabytes. And it sup- 
ports the 80387 floating point coprocessor. 


0900009 


000000000 
0000000000000 
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your PC? 
PC-ELEVATOR 3 86 
accelerator board. 


9909000000 


Easy to install. 

To run it, you don't have to pull any chips or 
insert any cables. Just drop the PC-ELEVATOR 
286 into a single slot. Then instantly move up 
to a breathtaking new level of performance. 


Compatible. And dependable. 
PC-ELEVATOR 386 is fully compatible with 
EGA and other graphics cards. With local 


area networks. And with EMS and EEMS 
boards. 

it's a worthy addition to the PC-ELEVATOR 
family of 8, 10 and 12.5 MHz 80286 accel- 
erator boards. And a 20 MHz 386 board is 
in the works. 

But what else would you expect from 
Applied Reasoning Corporation? We're the 
leader in accelerator board technology. 
Depend on our team of experts to keep 
your machines at the cutting edge of 
performance. 


We can put 386 power in all your 
PCs and compatibles. Call us today. 


000909 
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PC, XT amd AT are trademarks of the IBM Corporation. 


4 
- 


- 
E 


The Leaders Made PVCS 


The Leading Source Code Control Systems 


hen it comes to maintaining their most 

valuable asset, the leading software 
publishers rely on the POLY TRON Version Con- 
trol System (PVCS). From accounting firms to 
airlines, the leading service companies depend 
on PVCS to maintain the integrity of their pro- 
grams. Leading manufacturing companies use 
PVCS to maintain their state-of-the-art software. 
Leading high technology companies turn to 
PVCS to handle configuration management for 
software projects that represent an investment 
ofhundreds of thousands of dollars. The largest 
aerospace companies and defense contractors 
use PVCS to maintain integrity of projects during 
development and after delivery of software. 
Independent programmers use PVCS to 
improve their productivity and software quality 
forthemselves and their clients. 


Simplify 
Configuration Management 


Whenlarge and complex software programs are 
being developed on personal computers or VAX 
minicomputers, effective management of the 
revisions and versions becomes critical. PVCS 
simplifies this process and lets you effectively 
control the proliferation of code changes. We 
used UNIX SCCS and RCS as models. How- 
ever, our own experience, and the input of 
hundreds of programmers and managers has 
enabled us to significantly improve upon these 
models. 


PVCS provides many 
powerful functions including: 
• Storage & Retrieval of multiple revisions oftext. 
е Maintenance of acomplete history of changes. 
е Maintenance of separate lines of development 
using branching. 
е Merging simultaneous changes. 
е Resolution of Access Conflicts. 


е Modules can be retrieved by their own revision 
number, system version name, or specified 
date. 


e Uses “reverse deltas” to rebuild a prior version 
making PVCS the fastest version control 
system over the project life cycle. 


• Projects already under development or in the 
maintenance stage can be easily put under the 
control of PVCS. 


Manages Development On 
Local Area Networks 


Programming teams using Local Area Networks 
depend on PVCS to help the managers and 
team members work together. In fact, Novell and 
3Comthemselves depend on PVCSto manage 
the versions of their own network software 
products. 
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Supports MS-DOS 
and VAX/VMS Development 


Now, companies that develop software on VAX 
systems running VMS can also use PVCS. And 
since the VMS and MS-DOS versions of PVCS 
use the same "logfile" format, you can easily 
develop software on PCs and maintain the code 
on the VAX or vice versa. The menu-driven, 
screen-oriented interface (and optional 
command-driven interface) makes it easy for 
programmers and librarians or administrators to 
use PVCS on a PC ar VAX ar both systems. 


PVCS Maintains System 
Integrity 
PVCS prevents corruption of code that could 
ordinarilyresult from security breaks, user care- 
lessness or malfunctions. The levels of security 
canbe tailored tomeetthe needs of your project. 


PVCS & PolyMake 
Work Together 


PolyMake, the leading MS-DOS make utility, is 
now available for the VMS operating system. 
This allows you to write makefiles that will func- 
tion in both PC and VAX environments. Addition- 
ally, PolyMake reads time & date stamps of PVCS 
archives for fast, accurate program rebuilding. 


PVCS and PolyMake Maintain 
Source Code Written In 
Any Language. 


Only PVCS meets the needs of independent 
programmers and corporations. Once you stan- 
dardize on PVCS, the archives used to track and 
monitor changes are interchangeable between 
any PVCS product. You will receive full credit for 
your initial purchase if you upgrade to a higher- 
priced MS-DOS version of PVCS. 


Personal PVCS — Offers most of the power and 
flexibility of Corporate PVCS, but excludes the 
features necessary for multiple-programmer 
projects. 


Corporate PVCS — Offers additional features to 
maintain source code of very large and complex 
projects that may involve multiple programmers. 
Includes multi-level branching to effectively main- 
tain code when programs evolve on multiple 
paths (e.g. new versions for different host 
systems, or anew programbasedon an existing 
program). 


Network PVCS — Extends Corporate PVCS for 
use on Networks. File locking and security levels 
can be tailored for each project. 


PVCS for VAX systems — Requires VMS. Uses 
the same interface and archive format as MS- 
DOS version. Supports branching and offers file 
locking and other security features for multiple- 
programmer projects. 


POLY TRO 


High Quality Software Since 1982 


The Preferred 


Version Control System 
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The customers listed below are just a few of the 
innovative leaders that have made PVCS the 
leading version control program for personal 


computers. 

Alcoa Aluminum ISC Aerospace 
Arthur Anderson IVAC 

AT&T Javelin 

Ashton-Tate Lattice 

Bank of America Lawrence Livermore 
Bell Labs Lotus 

Bendix McData Corp. 
Boeing McDonnell Douglas 
CIGNA Mead Data Central 
Citibank | MIT Lincoin Labs 
3Com Nastec 

Colonial Penn Novell 

Commerce Clearing House NCR Technologies 


Control DataCorp. 


Pitney Bowes 


Corvus Plexus Computers 
CXI Price Waterhouse 
Digital Equipment Corp. ROLM 

Deloitte Haskins + Sells Rockwell International 
Diebold Safeco 

Dow Sears 

Dunn & Bradstreet Security Pacific 
EDS Sperry 

Educational Testing Service Software Publishing 
E-Systems Spacelabs 
Equitable Life Standard Oil 
Federal Express Standard & Poors 
First Boston Taridem 

Ford Tektronix 

Fox Software Telex 

Fujitsu Texas Instruments 
GTE Touche Ross 
Hardees Unisys 


Hewlett-Packard 


United Airlines 


Honeywell United Parcel Service 
Hughes Aircraft United Technologies 
IBM U.S. West 


industrial Networking 
Intel 


Westinghouse Electronics 
Xerox 


MSDOS | VMS 


Network PVCS $995°" $4,950 $9,500 |$10,500+ 
Б $2375 |82500 


*Compatible with MS-DOS 2.0 through 3.3. 
Compatible with the IBM PC/XT/AT & other 
MS-DOS PCs. 


**5 Station LAN License. Call for pricing 
on larger Networks. 


TOORDER: 
VISA/MC 1-800-547-4000. 
Dept. No. 302. 

Oregon & Outside USA call (503) 645-1150. 
Send Checks, РО.ѕ to: POLYTRON 
Corporation, 1815 NW 169th Place, 

Suite 2110, Beaverton, OR 97006. 
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HARDWARE HEADQUARTERS 


PRIAM FAST ACCESS HARD DRIVES 
Capacity 45МЬ - 130Mb 


11,1. sare a eo ee oat eerie em ne ms ee ee ee б $619.00 
28Ms Avg. Access. 1/2 height for low power input 

POME m ———"—— me $795.00 
23Ms Avg. Access. AT controller connection. 

pL. "——————————" $1995.00 


13Ms Avg. Access. AT controller connection. 


PRIAM HARD DRIVES WITH 
CONTROLLERS Capacity 75Mb -233 Mb 


POETE S CIE E ee нина ови се аа $979.00 
18М$ Avg. Access. Plug N Play RLL Controller incl. 

WOMB ee иий $1059.00 
16М5 Avg. Access. RLL controller incl. 

^ro 1) M C" e— ARBORE $2350.00 


12Ms Avg Access. RLL controller incl. All software incl. 


INTEL MATH CO-PROCESSOR CHIPS 


GUZOI-D ee ни ee ee eae $249.00 
80287-10- ................................ 5299.00 


Call Now For Complete Free Catalog 
Quantity Discounts Available 


— " FLOPPY DISK DRIVES - 32"and 54" 


Toshiba 312” Drive Kit ...................... $119.00 
Connects to IBM controller 

Fujitsu 360k dM TT $79.00 
Fujitsu 1.2МВ............................. $105.00 


TERMS £ CONDITIONS: Prices are limited to 
stock on hand. Prices are good for 30 days follow- 


ing the date of publication. Payment policies "The Wholesale Computer Hardware Company” 


require C.O.D., Company Check, Cashiers Check 
or Payment In Advance. You may also use your 
VISA, MASTERCARD or AMERICAN EXPRESS. Net 
30 terms are available to corporations or financial 


institutions. 11804 М. Creek Parkway S., Suite 108, Bothell, WA 9801, |206) 820-9799 
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You Never Regret A 


F Decision 


Serial and 1 Parallel Port 
[DOS 3 3, 21 eu em Guide 
E Meg боаз Hard Disk Drive 


HERCULES COMPATIBLE MONO SYSTEM 
_ With WY-530 14inch Hi Res Amber Monitor 


EGA COLOR SYSTEM 
With WY-640 Hi Res EGA MONITOR 


OPTIONS 


2nd Floppy Drive 5 1/4" 360K $99 

2nd Floppy Drive 3 1/2" 720K $155 

41Meg 28ms Hard Disk Drive $210 

1200 Baud Internal Modem w/Software $99 
2400 Baud Internal Modem w/Software $199 
12.5 MHz Speed Option $450 


THIRTY-DAY MONEY BACK GUARANTEE 
You can return any B & W SYSTEMS, INC. computer system within 
thirty days of the date of shipment. Return the items like new with 
complete documentation, warranty cards and packing material. 
Return product cards and packing material. Return product must be 
labeled with a Return Merchandise Authorzation (RMA) number and 
shipped prepaid and insured. 


ONE YEAR LIMITED WARRANTY 
We warranty our products to be free of defects in material and 
workmanship for a period of one year from the date of shipment. The 
Warranty covers the cost of all materials and labor. 


— WORLDWIDE SERVICE AND SUPPORT 
— QUANTITY DISCOUNTS AVAILABLE 
— No Extra Charge for Visa or Mastercard 


(Же сіз ce к ' 
MS-DOS 3.21 • | REHE i 
.. 41 Meg 28ms Hard I Disk Driv 


AW dures 


_ $3, 750 | a 
$4,250 | 


* NEC Multisync EGA Monitor $99 

e: 7] Meg 28 ms Hard Disk Drive $450 
e- Math Co-Processor 

e Extended Service Contract Available 
• Other Options Available 


TO ORDER TOLL FREE 
1-800-638-9628 


For Information Call — (301) 963-5800 
Visa * Master Card 


7877 Cessna Ave 
Gaithersburg, MD 
20879 


© B & W SYSTEMS, INC. 


Trademarks: WYSE — trademark of WYSE Technoloy • MS-DOS & OS/2 — trademark of Microsoft Corporation е Hercules — trademark of 
Hercules Computer Technology « NEC — trademark of NEC Corporation ® PC-MOS/386 — trade mark of Software Link. Specifications, con- 
figurations, and prices subject to change without notice. Copyright 1987 B & W SYSTEMS, INC. 
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COMPUTER WAREHOUSE INTRODUCES 


THE TURBO ХТ/АТ 


PERSONAL COMPUTER 


$AVE—BUY DIRECT FROM THE ҒАСТОНҮ!! 


PRINTER(S) 
Epson Printer(s) ........... Call 
Citizen 1200 ............ $249 
Panasonic Printer(s)........ Call 
Star Microenics NP-10 ..... $269 
NX-10 ..... $299 
NX-15 ..... $399 
NB-15 ....$1400 
ADD-ON(S) 
XT Mthrbrd 640K ......... $120 
8088-2, 4.77/8 MHZ OK 
XT Mthrbrd 640K ......... $155 
8088-2, 4.77/8 MHZ OK 
4 Layer 
AT Mthrbrd 1МЕС......... $500 
80286-2, 6/8 MHZ OK 
АТ Mthrbrd 1 MEG........ $535 
80286-2, 6/10 MHZ OK 
МЕШКО аа Schr $85 
384K Multifunction Board OK $80 
Color/Graphics/Printer....... $70 
Color/Graphics/Composite . . . $60 
Mono/Graphics/Printer ...... $75 
Mono/Graphic ............. $65 
EGA Сага............... $265 
PIS ZO? алые iod. dT ies $28 


Floppy Disc Спігіг (2 ports) . . $30 
Floppy Disc Спігіг (4 ports) . . $40 


Clock CAI ысы s iilis $20 
Game Саға............... $18 
20 MEG 
Seagate Hd Drv 
ST 225 ӘСІПЕ.; 222 $399 
S даіе 30 MEG На Drv 
SI.238. vs bate se cA $469 
w/Controller 
Microscience 20 MEG Hard Drive 
ИИСопнойег............. $349 
Tandon Hard Drives........ Call 


ADD ON: Monographic or Color/Graphic. . 


AT Hd Disk/Floppy 

Disc Спҥїг.............. $195 
DTC Hard Drive 

Cntrir for XT ............ $125 
Western Digital 

Hd Drive Cntrlr .......... $125 
Konan Hard Drive Спігіг....9115 
АТ Ғіру Dsc СШ 

(360К/1.2 Ма)........... $135 
АТ Konan Hard Drive Спит . $140 
САВЕЕ$ 
Printer Cable (6 ft.) ....... $6.50 
Serial Cable ............. $7.50 
АВ Switchbox ............. $35 
JOVS UCK, тулун di eei $20 
MONITORS 
Samsung TTL Amber 

Green 
Samsung TTL Amber 
Tilted Swivel Green 
Goldstar TTL Amber 
Green 

Sharp RGB Мопйог........ Call 
Goldstar RGB Monitor ...... Call 


Mitsubishi RGB Monitor..... Call 
LTI EGA Monitor/Titd Swvl. . $435 


Casper EGA 

Monitor/Tlid SWI. ........ $415 
Sony EGA 

Multi-Scan Monitor ....... $675 


DATAPRODUCT(S) $320 
Quality Letter/Serial 35 cps. 


"System(s) include 
Public Domain Software 
and MS DOS 31 


.$70. TTL Monochrome (Green or Amber). . 


= 


ШШШ ан " 


ҚҰЛЫ 


1 
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IDEAL TURBO XT .. . $549. 


Slide Case ® 150W Power Supply 
640K Turbo-Motherboard 
W/640K RAM (4.77/8MH) 
1 Fujitsu Drive 
Floppy Disc Controller 
5060 Keyboard (XT/AT) 


IDEAL TURBO АТ ..$1760. 


Case • 200W Power Supply 

1MB Turbo-Motherboard W/IMB RAM 
(6/8/10 MZ) * 1 360K Floppy Drive 
1 1.2MB Floppy Drive 

1 30MB Hard Drive 

1 AT O 

1 Floppy/Hard Disc Controller 

1 AT Keyboard 


.$119. (Available for XT/AT) 


CALL US TODAY FOR THE IDEAL PERSONAL COMPUTER АТ AN IDEAL PRICE! 


The Computer Warehouse 
464 Hillside Ave., Needham, MA 02194 — (61/) 449-6988 


MA 1-800-527-5995 


MASTERCARD/VISA/AMERICAN EXPRESS ACCEPTED. 
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Those fantastic Byte covers—and boy, 
do they look great on this stylish, 34 sleeve 
T-shirt from Robert Tinney Graphics! 
The colored sleeves and neckline vividly 
complement the full-color design. 
And dont mistake this for a rubbery 
patch that cracks and peels off after 
afew washings. This is true four- 
color process: the permanent inks 
are silk-screened into the fabric, 
resulting in a beautiful, full-color 
image that lasts! 


You'll also appreciate the shirt itself: 
aheavyweight cotton/polyester blend 
which combines tough washability with 
the cool, soft comfort of cotton. Each 
Byte T-shirt is priced atonly $12.50 
($11.50 each for 3 or more). Be sureto 


—— J include shirt size: C—(child 10-12), S— 
TWONEW ? (34-36), M—(38-40), L—(42-44), and 
DESIGNS! XL— (46-48). Most orders shipped 


within a week. 


#T3I—Inside ІВМ 


e м 


Send the following T-shirts(s) at $12.50 each, or $11.50 each for 3 or 


| DS К ! have enclosed U.S. check ог money order. mail this coupon to: | 
‚ | have included $2 for shippin handli seas). [] : 
| mere. Tyavesinciudad.se 10r ырп dg neis роуегадан) [] C.O.D. (via UPS—stateside orders only) Robert Tinney | 
| [] VISA [] MasterCard [] American Express Graphics | 
| Card#: о 1864 North Pamela Ог. 
Baton Rouge, Louisiana | 
| Expires: —Запашге: s 70815 | 
| Ship my shirt(s) to: For VISA, MasterCard or 
American Express orders, | 
| Мате: — 0 0 0 0 — aaam or for more information | 
| (Business): n _ . — Call 1-504-272-7266 | 
| Address: | 
i City: | 
С Please send your COLOR brochure TOTAL State: р 


ай 
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AVE 15% 


on these new computer books and software from McGraw-Hill 


CALL TOLL-FREE 1-800-2- MCGRAW 


INTRODUCING PC-DOS AND MS-DOS 


By T. Sheldon. 374 pp., illus., softbound Find out about 
the free advanced capabilities of DOS and how to use 
them. “Wonderfully enlightening . . . well-written... my pick 
for technical book of the year."—Online Review 056559-7. 
Regular Price: $18.95. Your Price: $16.10. 


INTRODUCING UNIX™ SYSTEM V 


Ву R. Morgan & Н. McGilton. 480 pp., illus., softbound 
Guides you step by step through the facilities, commands, 
utilities, and applications of System V, AT&T's new version 
of the UNIX operating system. 043152-3. Regular Price: 
$19.95. Your Price: $16.95. 


UNIX" UTILITIES: 

A Programmer's Guide 

By Н. S. Tare. 640 pp., illus., softbound Save time and 
effort with popular UNIX utilities! Helps you write efficient, 
bug-free programs and significantly reduce turnaround 
time. 062884-X. Regular Price: $24.95. Your Price: $21.20. 


HOW TO BE A SUCCESSFUL 
COMPUTER CONSULTANT 

By A. Н. Simon. 256 pp., illus., softbound Everything you 
have to know to set up and run your own computer consul- 
tant (or software development) business, full- or part-time. 
No business experience required! 057296-8. Regular Price: 
$18.50. Your Price: $15.70. 


dBASE DEMYSTIFIED: dBase ПЛИЛИ 
Plus™ Applications and Solutions to Real 
Problems 

By L. Barnes. 288 pp., 120 illus., softbound Covers the 
full range of dBase features and shows how to apply the 


various releases of dBase to real-world problems. 
003844-9. Regular Price: $19.95. Your Price: $16.95. 


BUILDING YOUR FIRST EXPERT 
SYSTEM 

By T. Nagy, D. Gault, & M. Nagy. 293 pp., book/disk (IBM 
PC and compatibles) How to easily create your own 
working expert system. A book/disk combination ideal for 
beginning programmers. 912673-1. Regular Price: $19.95. 
Your Price: $16.95. 


GETTING THE MOST OUT OF YOUR 
EPSON PRINTER 


Ву D. A. Kater & В. L. Kater. 224 pp., 170 illus., 
softbound The A to Z of the popular Epson printer and 
how to make maximum use of it. Covers the full line. 
033385-8. Regular Price: $19.95. Your Price: $16.95. 
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dBASE Ill PLUS" TRAIL GUIDE 


By H. Dickler. 350 pp., book/disk (IBM PC and compati- 
bles) Follow this step-by-step trail and learn dBase III 
Plus in one week! With valuable programs you can modify 
and use over and over again. 912709-6. Regular Price: 
$29.95. Your Price: $25.45. 


A COMPREHENSIVE GUIDE TO Al AND 
EXPERT SYSTEMS 


By R. |. Levine, D. E. Drang, & B. Edelson. 256 pp., 99 
illus., softbound А! about artificial intelligence and how to 
utilize it on your personal computer. Gives you everything 
from basic concepts to sophisticated programming tech- 
niques. 037470-8. Regular Price: $19.95. Your Price: 
$16.95. 


MICRO-EXPERT 


By B. Thompson & W. Thompson. 74 pp., book/disk 
Become an instant expert with the world’s most widely 
used expert system shell. Includes its own Source code so 
you can tailor it to meet your needs. “Highly recom- 
mended.’—Online Today ІВМ РС (and compatibles): 
852109-2. Apple ІІ (all models): 852110-6. Apple Macintosh: 
852138-6. Regular Price (all versions): $49.95. 

Your Price: $42.45. 


For fast service call TOLL-FREE 
1-800-2-MCGRAW or use coupon below. 15-day 
examination period. 


Л) 
e! 
win 


Please send me—at 15% off the regular price—the prod- 
ucts whose code numbers (the number before the regular 
price in above blurb) | have checked below. | understand | 
have 15 days for free examination before I send payment for 
those products I want to keep (plus postage, handling, and 
local tax) and return any unwanted products postpaid. 


McGraw-Hill Book Company 
PO. Box 400, Hightstown, NJ 08520 


[] 037470-8 $16.95 
(| 852109-2 $42.45 
1 852110-6 $42.45 
[C] 852138-6 $42.45 


C] 056559-7 $16.10 
C] 043152-3 $16.95 
[1062884-X $21.20 
LJ 057296-8 $15.70 


Name 
Address 


City 


C] 003844-9 $16.95 
С. 912673-1 $16.95 
C] 033385-8 $16.95 
OC 912709-6 $25.45 


State 
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‘COMPLETE 
YSTEMS FROM 


шн 


MAGICTRONICS 


П т ике 


Mit 


CLEVER CLONES 


АЛ Systems Include Video Card & Monitor 


PC/AT 
SYSTEM 1000 
0 WAIT STATE 


m AT Case m 200 Watt Power Supply м 1 МВ 
Memory м Speed: 6-10 MHz Mother Boord ш 
80286 Micraprocessarm 1.2M Tashiba Flappy 
Drive m Нога Disk Controller Cord & Hoppy 
Disk (Western Digital) WA2 m 8 I/O Interface 
Slats ш ATKeyboardm AT ИО Cord, Serial, 2nd 
Serial Optian, Parallel Printer Port, Game Part 
и Клу Expondable 


MONO 31149 


Complete with Monographic Hercules Carm- 
patible Card, Parallei Printer Port, Samsung 
Tilt & Swivel Base Monitor. 


WITH 40-MEG. $4599 
COLOR $1349 


Compiete w/Color Graphics Card, 14" RGB 
Color Monitor. 


EGA $1549 


Campletew/EGA Card & EGA 14” Monitar, 


XT TURBO 
SYSTEM 900-10 


и Speed: 4.77 + 10 MHz (Switchable by Turbo 
Buttons) ш AT Jr. Cose ш XT Size with At 
Features B Reset Button м Turbo Button м 
Keyboard Lock ш Power LED м Нога Drive LED 
m 150 Watt Power Supply ш CPU 8088-1 
Microprocessor ш 440K AT 120NS m 2-360KB 
Toshibo Floppy Disk Drive ш ATStyle Keyboard 
ш Multi ИО Serial Port, Parallel Port. Gome 
Port, Clock Calendar м Floppy Controller - 
Controls 2 Interno! Drives 


MONO 3729 


Complete w/Monographic Hercules Com- 
patible Cord. Porallel Printer Part, Samsung 
Tilt & Swivel Bose Monitor. 


COLOR $929 


Complete w/Color Graphics Cord, 14" RGB 
Color Monitor. 


EGA $1149 


Complete w/EGA Card & 14" EGA Monitar. 


MINI 
SYSTEM 1000 
40 MEG HARD DRIVE 


B AT Jr. Case м 185 Watt Power Supply ш 1 MB 
Memory m Speed: 6+12 MHz Mother Boord в 
80286 Microprocessor м АТ Stye Keyboard м 
1.2M Toshiba Hoppy Drive м Westem Digitol 
Hard/ Floppy Controller m 81/0 Interface Slots 


MONO $1599 


Complete with Monographic Hercules Com- 
potible Card, Porallel Printer Port, Samsung 
Tit & Swivel Base Monitor. 


COLOR $1799 


Complete w/Color Graphics Cord, 14" RGB 
Colar Monitor. 


EGA $1999 


Complete w/EGA Card & EGA 14” Monitor. 


XT TURBO 
SYSTEM 900 


m XTSlide Out Case м 150W Power м AT Style 
Keyboard m 1-360KB Toshiba Happy Drive m 
640K Dynamic Ram ш Happy Controller - 
Cantrols 2 Internal Drives m Phoenix Bios 
(Amer. Recognized) м Speed: 4.77-8 Mother- 
board m CPU 8088-2 Microprocessar 


MONO $599 


Complete w/ Monographic Hercules Com- 
potible Card, Parallel Printer Port, Samsung 
Tilt & Swivel Bose Monitor. 


COLOR $799 


Camplete with Color Grophics Card, 14" RGB 
Calor Monitor. 


BAREBONE $429 


Cose, 150W Power, AT Style Keyboard, 1-360K 
Toshibo Floppy Drive w/controller, 640K Instd. 


900-10 MHz BAREBONE SYSTEM includes AT Jr. Case, 40 


MHz Motherboard, 256K Installed. 150W 
Power, AT Style Keyboard, FCC Approved ..., 


ONLY $299 


Full Manual and Instruction MS DOS 3.2 with 
GW Basic only 274% with purchase of any system 


40 MHz SYSTE 


о Liquid Crystal Display 


WITH 20 MEG HARD DRI неп — 


Combining Fiat Panel, 
Super Twist Display 
Technology with Electro 
Luminescent Backlight. 


Lm & eo & \ 
КАКАО 


У | 


о Lightweight 16"x8"x9" 
о 8088-1 CPU О 25 Unes О Multi МО S/P/GC/C 
О 4.77/10 MHz Switchable O 80 Character О AT Style Keyboard 
О 165W Power O 640 x 200 Pixels D Reset Buttan 
О 110-220 Auto Switch О 1-3%к Floppy о Fully Tested and 
D 10-1/2" Diagonal C 20 Meg Hard Drive Burned In 

Screen С 640K ONLY $ 4 599 


1-800-227-5454 
MAGITRONIC TECHNOLOGY, INC. 


Orders Only. 1-800-227-5454/TERMS: C.O.D.. Cash, Certified Check or Money Order 


9 -0 2 4 3rd Road 1 |, | , bs. NEW YORK 1 1 10 1 Prices and ovailability subject to change without notice. S300 handling charge 
For Information and Technical Support Call 718-706-7670 
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100% IBM Compatible 


30 Day Money Back Guarantee 
One Year Warranty On Parts 


Base Systems Include: 

ү * Assembly & Testing "Phoenix BIOS 
Mit! ИШ ow *8 Expansion slots*FCC Class B 
Ett AE *AT Keyboard *Surge protector 
dime S Á—-M * Floppy & Controller "Software 


Elite -$399 XT Options: AT Options: Elite 286-$89 
640K Motherboard (256K installed) (оқ 640 K $30 1 Meg Motherboard (512K installed) 
8088 Micro-Processor urbo Turbo $49 10 Mhz (Norton SI 9.8) 


; к Т 
1/2 Height 360K Drive & Controller . ; 1.2 Meg Drive & Controller 
150 Watt Heavy Duty Power Supply ыы Коп Dave 913 200 Watt Heavy Duty Power Supply 


Monitors Video Cards Hard Drives & Controllers Printers 
Composite Monochrome $90 Color graphics (620 X 200) $60 20 Мер 1/2Ht 68 mSec $345 Citizen 120D $210 
ТТІ, Monochrome $90 Color graphics/printer $70 30 Meg 1/2 Ht 68 mSec $399 Citizen MSP-10 $330 
Color RGB $275 Monographics/printer $70 40 Meg 1/2 Ht 38 mSec 5560 Citizen MSP-15 $450 
Color EGA 5430 EGA color (640 X 350) $135 Citizen MSP-20 $359 


Order Now 1-800-253-4001 Free Catalog 


Innovative Technology, LTD. 
Shipping & insurance 326*Satisfaction Guaranteed* Systems in stock for immediate shipping 
VISA/MC/AMEX add 4% Technical info., OK residents , (405) 243-1559 PO Box 726 Elk City Oklahoma 73648 


Computers For The Blind 


Talking computers give blind and visually impaired people access to 
electronic information. The question is how and how much? 


The answers сап be found in “Тһе Second Beginner's Guide to Personal 
Computers for the Blind and Visually Impaired" published by the National 
Braille Press. This comprehensive book contains a Buyer's Guide to talking 
microcomputers and large print display processors. More importantly it 
includes reviews, written by blind users, of software that works with speech. 


This invaluable resource book offers details on training programs in 
computer applications for the blind, and other useful information on how to 
buy and use special equipment. 


Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street 
Boston, MA 02115 
(617) 266-6160 


$12.95 for braille or cassette, $14.95 for print. ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and publishing house. 
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AVAILABLE FROM ELEC TRIFIED pscouwrzss. . . 
CD-240 
“Тһе Best Monitor Deal in the USA" 


ves 400 Lines, 16 Colors, High Resolution! 
EG А V axe" For IBM PC, XT AT or Compatibles! 


"209 


List Price $795 
(25 KHz Monitor Card Required) 


Save Over 60% 


y. Non-glare CRT - a new spray coating process dramatically 
cuts down light reflection and glare. 


* Brand New - Full Warranty 


= Super High Resolution - 400 lines, 0.31 mm dot 
pitch CRT, 25 KHz frequency - 12" RGB 


720(H) x 400(V) — Exceeds EGA Specs * Long Persistence Phosphers prevent straining flicker. 


X 
EGA MODE & 400 LINE BUNDLE о 
400 LINE MODE BUNDLE Includes: 
Includes: " ROLAND CD-240 Monitor with STB Super Res 400 
в ROLAND CD-240 Monitor with STB Multi-Res-EGA Card a eon and/or Color 
и STB Drivers - Lotus 1-2-3 Framework - Microsoft Windows graphics) = STB Dr nas for Lotus 1-2-3, 
" STB PC Accelerator * Autocad Drivers Included Symphony & Framework * STB PC Accelerator 


(Disk Emulators and Printer Buffer) 


499 АД save mm | 


ASK ABOUT THE JUKO BUNDLES (Includes Parallel Port, Game Port, Mouse Port) 


BRAND NEW « FULL WARRANTY • LIST = $900 


OKIDATA 292/293 OKIDATA--84 


Model List Carriage Speed 200 CPS-50 CPS-NLQ | 
Wide Carriage-Tractor • Parallel ог IBM Plug & Play | 
292 $750 80 Col. 240 CPS/100CPS-NLQ Cut Sheet Feeder Optional 
293 $950 136 Col. 240 CPSHOOCPS-NLQ (List - $900) COST $399 


Serial/Parallel Version Available 


LOWEST PRICES IN 


_ТНЕ COUNTRY—CALL! - 


ALL WITH IBM-PARALLEL INTERFACE 
ALL ARE BRAND NEW— 
LIMITED QUANTITIES 


юз 287-1976 


1066 SHERMAN AVE. * HAMDEN, CT 06514 FAX 203-248-B680 Dealer Inquiries Invited. 


Prices listed are cash discounted and do not include freight charges. Add 2/296 for Mastercard. VISA or AMEX. Connecticut residents add 712% sales tax. 
Personal checks require three (3) weeks to clear. Quantities are limited. IBM is a registered trademark. Not responsible for typographical errors. 
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Performance аі Quality Ш Value E 
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4 ompute 


The Quantum 386-1 
1.2 MEG Panasonic Flags 
360K Panasonic " 

Floppy | 
40 MEG 25 ms 
Hard Drive 
6/16 MHz 
Switchable 
1 MEG RAM 
64K Static RAM 
Cache Memory 


>. 
һ 74 


% MM VILIA 


ke M yay hat "t 
CORR, 
| | 


ИШ 
m 
1 


Te қ 


проп тепне 


me Ye 


MAKE YOUR SMALL COMPUTER 


THINK BIG 


(We've been doing it since 1977 for IBM PC, XT, AT, PS2, 
and TRS-80 models 1,3,4,4P) 


FOR THE OFFICE — Simplify and speed your work 
with our outstanding word processing, database handlers, 
| and general ledger software. They are easy to use, power- 
ful, with executive-look print-outs, reasonable site license 
costs and comfortable, reliable support. Ralph K. Andrist, 
| author/historian, says: "FORTHWRITE lets me concentrate 
on my manuscript, not the computer." Stewart Johnson, 
Boston Mailing Co., says: “We use DATAHANDLER-PLUS 
because it's the best we've seen." 


| MMSFORTH System Disk from $179.95 
Modular pricing — Integrate with System Disk only what 
you need: 1 


FORTHWRITE- Wordprocessor 
DATAHANDLER- Database 
DATAHANDLER-PLUS- Database 
FORTHCOM-for Communications 
GENERAL LEDGER- Accounting System 


$99.95 
$59.95 
$99.95 
$49.95 
$250.00 


IM FORTH 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 
(617/653-6136, 9 am - 9 pm) 
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The Quantum 286-3 
1.2 MEG Panasonic Floppy 
40 МЕС Hard Drive 
МН: 1 Wait State 
6408 RAM 
| Monographics 


Tilt & Swivel TTL Amber 


Mon itar 


FOR PROGRAMMERS — вина programs 


FASTER and SMALLER with our “Intelligent” MMSFORTH 
System and applications modules, plus the famous 
MMSFORTH continuing support. Most modules include 
source code. Ferren Macintyre, oceanographer, says: “Forth 
is the language that microcomputers were invented to run.’ 


SOFTWARE MANUFACTURERS — Efficient 
software tools save time and money. MMSFORTH's flexibility, 
compactness and speed have resulted in better products 

п less time for a wide range of software developers including 
Asfitore Tarte, Excalibur Technologies, Lindbergh Systems, 
Lockheed Missile and Space Division, and NASA-Goddard. 


MMSFORTH V2.4 System Disk from $179.95 | 
Needs only 24K RAM compared to 100K for BASIC, C, 
Pascal and others. Convert your computer into a Forth vir- 
tual machine with sophisticated Forth editor and related 
tools. This can result in 4 to 10 times greater productivity. 


Modular pricing Integrate with System Disk only what 
you need. 
EXPERT-2- Expert System Development $69.95 
FORTHCOM- Flexible data transfer $49.95 
UTILITIES-'Graphics, 8087 support and other facilities. 


and a little more! 


1987 YEAR-END SPECIAL—Free MMSFORTH 
GAMES DISK worth $39.95, with purchase of MMSFORTH 
System. CRYPTOQUOTE HELPER, OTHELLO, BREAK- 
FORTH and others. 


: Call for free brochure, technical info or pricing details. 
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Upgradable Internal | 
Half Card Modem 


IBM9 PS/2 АТ/ХТ/РС or Compatible 
Upgradable to Higher Speeds 


Optional MNP® Level 4 Error Correction 
Upgrade Available 


' Wang? 2200 Series Compatible 
' Unix/Xenix Compatible 


Easy Access External Switch 
Configuration ! 


DATA SYSTEMS, INC. 
652 S. Wheeling Rd., Wheeling, IL 60090 


(312) 459-8881 
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Fax: 312-459-0189 
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Upgradable to 19.2 Modem 


Speed Upgradable to 4800, 9600 and 19,200 bps 


е Optional MNP® Level 4 Error Correction 
Available 


e Fully Hayes® Compatible Dialing | 


' Sync or Async 
Made in U.S.A. 


CALL NOW FOR OUR CURRENT PRICES 
AND THE DISTRIBUTOR NEAREST YOU! 


“| s Bia | | rw 
| | | E, Lan 
= 19. | (B 


Private Label/OEM Requirements Are Invited 


а! ААЛ ha | | 
ПОС 
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THE RIGHT CHOICE 


THE 4™ ANNUAL 


А: COMPUTER 


IMAGES 11+ Paint Бузет 


by Audrey Fleisher on Computer Graphics Labotalories, Inc., 


= 


Artwork proguce 


COMPUTER GRAPHICS NEW YORK 
8300 Greensboro Dr.,#1110 е McLean, МА 22102 


[] | am interested in attending 

ГІ | am interested in exhibiting and would require 
a. x  .— foot booth. 

[] | am interested in renting your visitor list. 


NAME 
TITLE 
COMPANY 
ADDRESS 


City STATE___ZIP 
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GRAPHICS 
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ө The foremost user show to meet decision makers from 
Fortune 1000 companies looking for business/ presentation; 
TV/film/animation; desktop publishing; CAD/CAM; and 
industrial design computer graphics technology. 


e 250% increase in audience attendance. 


e 395% increase in exhibit booths. 


e The only national computer graphics user event 

on the East Coast during ‘88 where attendees can 
analyze everything from PC-based to the most advanced 
turnkey system on the market. 


Make the Right Choice. The 4th Annual Computer Graphics 
New York Show - Jacob K. Javits Convention Center. 


For further information call 703-893-4545, 
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Remember how computers remembered? 
Mercury delay lines? Punched cards with 

90 columns and round holes? Hand-wired 
magnetic cores? In case your memory needs 
refreshing, The Computer Museum would like 
to share its memories with you. 


The Computer Museum Memory Poster 
We have created a limited edition, 20" x32" 
poster of the picture shown below. Printed in 


full-color, it includes an identification key to 


help you recall the memories you've forgotten. 


To get your poster, along with an information 
kit on museum membership, exhibits and 
activities, send a tax-deductible contribution 
of $25 or more to: 

Memory Poster, The Computer Museum, 

300 Congress Street, Museum Wharf, 
Boston, MA 02210. 

Please allow six weeks for delivery. 


COMPUTER MEMORIES FOR SALE 


YES! Please refresh my computer memories. A tax- 
deductible donation of $25 or more made payable to 
The Computer Museum 5 enclosed. 


Name 


И State — Zip__ 


ГТГ) The Located on Museum Wharf 
paga Computer 300 Congress Street, Boston, МА 02210 


EON 
CITT Museum (617) 426-2800 
A 


Special thanks to this publication, Scitex America Corp. (color 
separations ), Grafik Communications, Ltd. (design), David Sharpe 
Studio (photography) and УМ Software, Inc. (poster). 
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This year millions of PC 
users will cut and paste their way 
ТИШЕ into desktop publishing. Smart 
~~ # ones will use the Key Tronic Touch 
wee Padkeyboard. 

| The Touch Pad offers the 
convenience of function keys and 
the versatility of a mouse right on 
the keyboard. So you can design 
layouts, Create graphics. Resize or 
wrap type. Without mousing around. 

And you'll save dozens of steps with the templates 
weve created for popular desktop publishing programs 
including PageMaker, Ventura Publisher, and Harvard 
Professional Publisher. 

You can also get templates that speed up functions 


The versatility of a mouse 
with по 
mousing around. 


The Key Tronic Touch 


HS2 


HORIZON SALES 


BOCARAM/AT 


4 meg of fast memory for AT 
Operates in computers up to 16MHz 
Expanded and extended memory 


Loaded with 120ns chips 


$730 


AMDEK 1280 
MONITOR 


1280 x 800 ® 50 MHz 
White monochrome ® 15” 
80-160 columns x 25-50 lines 
Perfect for desktop publishing 
Includes controller card. 


$789 
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Meet The Press. 


used in programs like WordStar and Lotus 1-2-3, Or 
easily create your own custom templates. 
Touch a Touch Pad and see how easy desktop 
publishing can be. 


SSE PRODUCTS INC. 
791 Meacham Avenue, Elmont, N.Y. 11004 
Phone (516) 872-9001 (800) 632-2444 


key tronic 


The Re cy l Input Company 


We strive 
for Excellence! 


EVEREX MICRO 


ENHANCER 
DELUXE 


Auto-switching VGA/EGA Card 
Runs VGA, EGA, CGA, MDA and 
Hercules software on EGA monitor. 


640 x 200/640 x 350/ 
640 x 480/752 x 410 


$199 


send for our full catalog 


Call to order 
617-8/5-4433 


We accept Visa, MasterCard, 
cashier or certified checks. 
No COD's please. 


Horizon Sales Inc. 
PO. Box 646 
Framingham, MA 01701 
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Introducing 
A High-Performance 
Graphics Engine With 
A Low sticker Price. 


Naturally, our smooth-running Formula 1 
equipped Series graphics engine is CalCompatible with 
other peripherals and software. For informa- 


Heres a nigh- tion and specifications call 1-800-CALCOMP. 
performance champion Or write CalComp, P.O. Box 3250, Anaheim, 
that's graphically superior. CA 92803. | | | 

Its CalComps new . Dropthe Formula 1 Series graphics engine 
Formula 1™ Series. The hot into your MicroVAX II and see what it'll do. 
little graphics engine that Because there's no other way toget high perfor 
uses new, custom VLSI mance and four-on-the-floor at a price like this. 


gate-array technology to give you as many as 
four workstations from a single MicroVAX II. 
Without excess power drain. Before CalComp 
got in the race, а MicroVAX II could gain 
graphics capability only by using multiple 
slots. Or with the addition of separate, bulky 
and expensive controller hardware. Now, 
there's no contest. 

With CalComp’s Formula 1 Series your 
MicroVAX II gains a graphics capability that 
will set the designing mind free. Zoom, pan 
and update with turbocharged speed and a 
high-visibility 1280 x 1024 resolution. All in 
256 souped up colors on a flicker-free screen. 
Plus get 32-bit floating point CGI standard 
functionality as standard equipment. 

And don't worry about sticker shock. You 
can drive away with the entire Formula 1 
Series subsystem—graphics engine, high- . 
resolution color monitor, keyboard and / 
mouse—for only $6995. Or, try-out the \ | 
Formula 1 Series engine alone for just gè | m 
$3995. It’s your option. 


We drawon 
yourimagination. 


V У % k igital => Calc ОТ 


Equipment Corporation. 
Formula 1 is a trademark of CalComp. ©1987 CALCOMP A Lockheed Company 


Circle 535 on Reader Service Card (Dealers: 536) NOVEMBER 1987, BYTE 96NE-23 


Portable 386 
System W/40 MB 


e Portable AT case with Monitor, Keyboard & 

220W Power Supply 

80386 Board w/1 MB On Board (Expandable to 2 MB) 
1 1.2 MB Floppy Drive 

40 MB Seagate High Speed Hard Disk 

WA-II HD/FD Controller 

Monochrome Graphic Card w/ Printer Port 


АТ 286 System $869 


Intel 80286 Processor 

6/10 MHZ Switchable 

812K On Board (Expandable to 1 MH) 
Clock/Calender w Battery Backup 
Phoenix BIOS 

AT Case 

200W Power Supply 

1.2 MB Floppy Drive 

Western Digital WA-II HD. FD AT Controller 
101 Keys Enhanced Keyboard 

FCC Class B Approved 


$3079 


40 MB Senior Portable 
AT System $1639 


e Portable AT Case with Monitor, Keyboard & 
220W Power Supply Build in 

e 80286 Processor 6/10 MHZ 
640K On Board (Expandable to 1 MB) 
Monochrome Graphic w/ Printer Port 
1.2 MB Floppy Drive 
Western Digital WA-II HD/FD AT Controller 
40 MB сана ee Speed (3%М5) Hard Disk 


30MB Portable XT 
8 MHZ Turbo System $989 


® Portable ХТ Case with Monitor, Keyboard & 

150W Power Supply Build in 

4.71/8 MHZ 

640K On Board 

1 360K Floppy Drive 

30 MB Seagate ST-238 Hard Disk w/ WD Controller 
Monochrome Graphic Card w/ Printer Port 

Floppy Disk Controller 


10 MHZ XT 
Turbo System 


e [ntel 8088-1 Processor 

e 4.77/10 MHZ Switchable 

e 640K On Board 

e Mini AT Case w/ Kevlock & LED 
e 150W Power Supply 

e 1 360K Floppy Drive 


$419 


AT 386 System $2339 
e 16 MHZ 80386 Processor 


e Floppy Disk Controller & Cable 
e AT Type Keyboard 
e FCC Class B Approved 


І MB On Board (Expandable to 2 MH) 
8 Expansion Slots 


AT Case 


220W UI. Power Supply 

1 1.2 MB Floppy Drive (Teac or Fujitsu) 
\А-И HD/FD Controller 

101 Keys Enhanced Keyboard 


Options: 


e Monochrome Graphic w/ Printer Port $48.00 
e Samsung TTL Hi-Res Monitor (1235) $68.00 
e Seagate 30 MB ST-238 & W.D. Controller 8340,00 
e 40 MB Seagate ST-251 (39 MS) Hard Disk — $485.00 
e 1 360K Floppy Drive 


TOSHIBA 
“OLYMPIA 


CITIZEN 


© items Reflect 3% Cash Discount 
e Discount Available for Corporate 
and Quantity Purchases 


Кеө Shipping and Handling Charges [21127 enn "One Year Paris he Labor Warranty 


30-Day Money Back Guarantee — 
Every item bought from Elco Сот аг | 


Without Notice 


& Dealer inquiries Welcome. Call 


(818) 284-3281 Return items must be in good condition, 


with all manuals and warrant card intact, and 
must Ба shipped prepaid, Insurad, and with 
ratura articulation number on the labet 


mas 
ШШ 


5 ef Mh IBM Corporation — 4 


ы 
RS 
(818) 300-8562,-8563 


NE 


BECO COMPUTE 
2 S. Garfield Avenue, No. 5, Alhambra, CA 91801 
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SHORT TAKES 


BYTE editors of fer hands-on views of new products. 


Turbo Pascal 4.0 


Borland International's new version of its popular Pascal 
compiler for MS-DOS computers has features that will be of 
particular interest to professional programmers. Most 
important, 4.0 allows the creation of EXE files, which can 
exceed 64K bytes; previous versions could generate only 

COM files, which are limited to 64K bytes. Now programmers 
of large applications won't have to resort to using memory 
overlays so frequently. I tested a preliminary version of the 
product. 

Turbo Pascal 4.0 ($99.95) also provides a more complete 
development environment than its predecessors. Programs can 
be broken up into modules called units, which can be sepa- 
rately compiled and stored іп unit libraries. The maximum size 
of a unit is 64K bytes. When a main program is compiled, 
Turbo Pascal locates all the declared units and links them 
together to form a single executable program. A “unit 
librarian" takes care of the details of finding and linking units 
at compile time. The make command recompiles only those 
units that have been modified since the last compilation; the 
build command recompiles all the referenced units. 

Standard units included with Pascal 4.0 are system, crt, 
dos, printer, and graph. These units are kept together in a 
single file and are automatically loaded. A utility program 
lets you add or remove units from this core module. 

The user interface has windows and pull-down menus. [n 
operation, it closely resembles other recent Borland products, 
such as Turbo BASIC and Eureka. An alternate command- 
line interface is also available for batch mode work. 

In addition to Pascal's real and integer numeric data 
types, Turbo Pascal 4.0 supports data types defined in the 
IEEE Standard 754. In all, there are six integer data types 
(byte, shortInt, integer, word, longInt, and comp) and 
three floating-point data types (single, double, and 


XyWrite 111 Plus 


XyWrite III Plus ($445) is XyQuest' s latest word-pro- 
cessing program. [t adds a spelling checker, a thesaurus, 
redlining capability, hidden notes, and file inclusion to an 
already powerful word processor. (See the review of XyWrite 
П Plus by Rubin Rabinovitz in the September 1985 BYTE.) 

The spelling checker provides fast access to a 100,000- 
word dictionary, and the thesaurus can supply 15,000 key- 
words and 220,000 synonyms. The spelling checker lets 
you check an individual word, a block of defined text, or an 
entire file. Also available is an autocheck mode, in which 
each word is checked as you type it, and a beep is sounded if 
the spelling checker catches an error. You can then either 
ignore the beep, correct the word yourself, or press Control-F 
to get some help from the spelling checker. 

When the spelling checker finds an unfamiliar word, it 
gives you the option of adding it to either a temporary 
dictionary or a personal dictionary, which can hold up to 
10,000 words. If you type a long phrase regularly, you can 


extended). The compiler provides support for an 80x87 
numeric coprocessor, and emulation if one is not present. 
However, the new floating-point types are available only when 
compiling and running on an 80x87-equipped machine. 

Borland says that conditional compilation (symbols only, 
no expressions) will be available in the final version of 4.0. 
One obvious need for conditionals would be to choose 
between two sets of numeric declarations, depending on the 
presence or absence of an 80x87 numeric coprocessor. 

Turbo Pascal 4.0 provides a much-improved interface to 
the operating system through the dos unit, which handles calls 
to BIOS routines, use of the 8088's registers, interrupt 
requests, execution of the DOS shell, date and time 
commands, disk status functions, and so on. 

Borland says version 4.0 will outperform previous 
versions in compilation speed and efficiency. І compared 3.0 
and my preliminary version of 4.0 in compiling the 
CALC.PAS program provided with Turbo Pascal. On a 4.77- 
MHz IBM PC with 512K bytes of RAM and an 8087 co- 
processor, version 3.0 took 15 seconds to compile the 1272- 
line program. Turbo Pascal version 4.0 took just 10 seconds 
to compile a slightly different 1273-line version of CALC.PAS. 

—George A. Stewart 


The Facts: 

Turbo Pascal 4.0 

$99.95 (new customers) 
$44.95 (owners of previous 
versions) 


Borland International 
4585 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(408) 438-8400 


Requirements: 

IBM PC or compatible; 256K bytes of RAM for command- 
line interface, 384K bytes for full user interface; MS-DOS or 
PC-DOS 2.0 or higher; one disk drive 

Inquiry 851. 


specify an abbreviation for the phrase in your personal 
dictionary, along with the replacement for it. You can then 
enter a replace mode, and the spelling checker will auto- 
matically replace the abbreviation with its expanded form after 
you type it. 

The redlining feature helps you keep an on-screen record 
of any additions or deletions you make to a file. When you turn 
redlining on, any deletions you make appear in reverse 
mode; any additions appear in bold. There is no preview 
mode, so when you're using the redlining feature the screen 
can get a little busy. 

The label command lets you embed notes in text that don't 
disturb the flow of text or appear in printer output. (The note 
appears as a reverse-video superscript n followed by the first 
four characters of the label field. To read an embedded label, 
you position the cursor over the superscript л and then press 
Control-F3.) A file-inclusion feature lets you incorporate any 
ready-to-print DOS file, such as spreadsheets, drawings, 
business graphics, and databases, within a document. 

continued 
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The New Generation Choice 


30-DAY 
MONEY-BACK 
GUARANTEE! 


Introducing MERGE—an innovative and revolutionary Hayes" 
compatible modem with a built-in advanced phone system. 
MERGE is loaded with incredible features found nowhere else. Its 
self-contained memory (up to 264K) and communication software 
allow automatic and unattended execution of voice and data 
communication at any time. MERGE's one-touch switchable feature 
allows you to conduct voice and data communication without 
interruption, thereby eliminating the expensive inconvenience of 
"dial-hang-up- redial.” 

MERGE costs only $399 for 40K memory and $449 for 
J64K memory. Order now and receive a 2096 discount during this 
introductory offer. To order or for more information. call 
1-800-4-А-МЕКСЕ (In California call 1-714-848-0871). WHY BUY 
JUST A MODEM MERGE INSTEAD! 


“Hayes is a registered. trademark of Hayes Microcomputer Products. 


NEW GENERATION TECHNOLOGY 
16742 Gothard St., Ste. 217, Huntington Beach, СА 92647 
FAX: 714 841-1542 TELEX: 6503147784 (VIA WVI) 
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SD 
З Саси. 


Keyboard Protector 


ҚЗ” c 


Finally! A Keyboard Protector lhat: 
“ PROTECTS CONTINUOUSLY - 24 HOURS A DAY - 
Against computer downtime due to liquid spills, dust, ashes, 
staples, paper clips and other environmental hazards. 


е REMAINS IN PLACE during the operation of your keyboard. 
SafeShin is precision molded to fiteach key - like a “second skin.” 


* EXCELLENT FEEL - The unique design eliminates any in- 
terference between adjacent keys, allowing smooth natural 
operation of your keyboard. 


“ SafeSkin IS VIRTUALLY TRANSPARENT - Keytops and 
side markings are clearly visible. In fact, SafeSkin is so clear, 
sometimes you may not know it’s there! 


* DURABLE - LONG LASTING - SafeSkin is not а “throw- 
away” item. Many of our protectors have lasted over 3 years 
under continuous daily use, without failure. 


SafeSkinis available for most popular PC's and portables including: 
IBM, APPLE, AT&T, COMPAQ, DEC, EPSON, KEY- 
TRONICS, NEC, TANDY, TOSHIBA, WANG, WYSE, 
ZENITH. Specify computer make and model. Send $29.95, Check 
or M.O., VISA & MC include exp. date. Dealer inquiries invited. 
Free brochure available. 


Merritt Computer Products, Inc. 
561 S. Westmoreland / Dallas, Texas 75237 / 214/339-0753 
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Pressing Control-M gives you a memory-usage menu 
that lists the components of XyWrite you can unload to free up 
memory, such as the help files, spelling dictionary, and 
others. 

Other additions to Xy Write III Plus include a word-count 
program, a sort program that lets you sort a defined block or a 
file (each entry to be sorted must end with a carriage 
return), and new function calls that work with the spelling 
checker, the redliner, the memory-usage menu, and tog- 
gling between the overstrike and insert mode. When fully 
loaded, XyWrite III Plus requires 384K bytes of memory. 

XyWrite III Plus is an improvement over the previous 
versions; the previous versions are low-cost alternatives. 
XyWrite III 3.1 sells for $395; XyWrite II Plus costs $295. 


—Eva White 
The Facts: 
XyWrite Ш Plus XyQuest Inc. 
$445 P.O. Box 372 
Bedford, MA 01730 
(617) 275-4439 
Requirements: 


IBM PC or equivalent; 256K bytes of RAM (minimum); 
MS-DOS or PC-DOS 2.0 or higher; one floppy disk drive; 
monochrome or graphics adapter 

Inquiry 852. 


Daily Wheel, Scientific Wheel, 
and Professional Wheel 


Dalin Inc. has introduced a series of three packages for 

doing mathematical calculations on the IBM PC and 
compatibles. Company founder Joseph Dalin calls them 
calculation processors—mathematical equivalents of word 
processors—and predicts this genre will become part of the 
basic software of personal computers within a few years. I got 
an advance look at all three packages. 

The packages are Daily Wheel ($69.95), Scientific Wheel 
($79.95), and Professional Wheel ($158.95). The basic idea of 
all three is to provide a convenient tool for doing calculator- 
type work on a personal computer while taking full advantage of 
the computer’s graphics, storage, and text capabilities to 
produce a more versatile medium for calculation. 

Daily Wheel and Scientific Wheel include memory- 
resident (pop-up) calculation and unit-conversion utilities. The 
pop-up programs work with Lotus 1-2-3, dBASE III, Word- 
Star, and other applications that do not use hot keys. Daily 
Wheel also includes a non-memory-resident calculation 
editor—basically a scratch pad for performing and storing up 
to 200 lines of computations, with the ability to take 
subtotals, totals, and grand totals on the results. Scientific 
Wheel includes a non-memory-resident function-analysis 
module for exploring functions of one variable. 

Professional Wheel is a set of non-memory-resident 
programs: the calculation editor, a function calculator, an 
extended unit-conversion program, and a statistical analysis 
program for two-variable data sets with up to 200 observations. 

The pop-up programs in Daily Wheel and Scientific Wheel 
offer some unusual features that make them easy to learn and use. 
For instance, the calculation processor (both versions) accepts 
dimensional data entered in units of feet and inches, square feet, 
and cubic feet and performs the calculations automatically, 
rounding to the nearest minimum measurement unit. Scientific 


continued 


Smile if youre using 
the industry-standard’ 
database. 


The industry-standard was a great place to 
start, but it's kind of a sheep in wolf's clothing 
when it comes to serious business 
applications. 

But Clipper, the leading-edge database 
system, is a tiger. 

With Clipper, your present database 
applications run up to ten times faster 
because Clipper supports your existing 
dBASE programs, files and indexes. 

And Clipper makes database networking 
a breeze, alowing multiple users to view, edit 
and add records in a shared file. 

Then once you've solved your current Р 
problems, you can use Clipper's extended Í 


power to deal with your future needs. 

Because Clipper is an extended database 
compiler/language that treats dBASE asa 
subset and removes the limits youre 
working with now. 

Clipper includes dBASE-like commands 
for quick menus, fast screens and extended 
functions that make it easy to create user- 
friendly applications that dont look or act 
like dBASE. It handles arrays, more fields and 
memory variables and includes scores of 


enhancements that get you through your you can distribute as many copies as you like 
applications backlog sooner. And if there's with full source code security and no LAN 
something we've overlooked, you can create packs, no royalties, no licensing fees. 
your own functions written in Clipper or add TO get Clipper working for you, call (213) 
them in C and assembler. 390-7923 today. 

Then once your programs are compiled, Were not pulling the wool over your eyes. 


© Nantucket Corporation, 1987. Clipper is a trademark of Nantucket Corporation; dBASE isn't. 
Nantucket Corporation, 12555 W. Jefferson Blvd., Los Angeles, СА 90066. IN EUROPE: Nantucket Corporation(Europe), 2 Bluecoats Avenue, Fore Street, Heriford, Herts SG 14 PB, telephone 0992 554021. 


Clipper is all business. & Nantucket. 
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SWITCHING POWER SUPPLY 


(For РС-АТ 220W For РС-ХТ 135W, 155W 


@For TV GAME a.+5V/7A, 4-12V/1A, —5V/1A 
b.+5V/10A, +12V/1A, —5V/1A 


ТІҮТГІТІЕ 


CHUNG YU ELECTRONICS CO., LTD. 
P.O. BOX 30-535 TAIPEI, TAIWAN, В.О.С. 

FAX, 002-886-02-3971968 TLX, 24451 CYELEC 
TEL, 002-886-02-3918100, 3414596 


Laptop & IBM PS/2 Users: 


The solution to bridge the gap between your 54 & 
3% inch drives. 

“It's a steal. It allows you to use your favorite DOS 
Shell for selective file transfer and it even lets you 
use your PC's peripherals from your aoon, „din 
short: An exceptionally fast and functional transfer 
utility... The Brooklyn Bridge is the perfect solution 
for people who use a laptop almost exclusively as a 
portable machine that travels from PC to PC. It's 


terrific" — Howard Marks, PC Magazine, July 1987* 


Rated as one of the best of the best utilities 

John Dvorak. | 
"Thisis one of those rare programs that you enjoy 
the minute you take it out of the box, especially when 
you discover that a cable is included . . . Excellent 


product." — PC Magazine, June 23, 1987" 


End users are "sold on Brooklyn Bridge... 

Dvorak is certainly correct in describing White Crane 
Systems’ Brooklyn Bridge as ‘Fabulous .. . and | 
WHITE CRANE loveit." —G. Schochel, elter to the Editor, PC 


Magazine, May 17, 


PS/2 users: The Brooklyn Bridge allows data transfer 
and drive access in either direction so you may also 
transfer your data back to your 57 inch РС. 


Priced at $129.95, call White 
6889 Peachtreeind. Crane Systems to order or 

for more information. 

Reprinted da Magazine, 


copyright 1987 Ziff 
Communications Company 


SYSTEMS 
404-394-3119 
Suite 151 


"aiti ёлы} 


Boulevard 


Norcross, Georgia 
30092 
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Wheel's calculation processor goes beyond that of Daily 
Wheel, including a comprehensive set of trigonometric, 
:xponential, and logarithmic functions. 

The function-analysis program that comes with Scientific 
Wheel is well suited for students and scientists interested in 
:xploring the properties of functions of one variable. To use 
he program, you start by defining y in terms of x; for instance, 
гои тау type у-віп(8!тх) /x (pressing Alt-p produces the 
symbol 7). Then you define the limits of evaluation for x, say, 
T to 7, and, optionally, the limits for y (used in clipping 
the graph). Now you press F4. The program analyzes the 
function, finding all the "special points": y-axis crossings, 
x-axis crossings, local minima and maxima for y, and 
asymptotes (regions where y tends to + оо). The results of 
the analysis are printed in a table. 

When the analysis is complete, you can press F9 to graph 
the function (a graphics adapter is required). The graphs are 
scaled and labeled in detail, so you can precisely locate 
points of interest. In addition, the special points are indicated 
by a different kind of dot. (In terms of information 
presented, Scientific Wheel's graphs are superior to those 
produced by Borland's Eureka, which have only minimal 
labeling of points and no control over the y-axis clipping.) 
Scientific Wheel achieves its excellent graphs by using 
special small-matrix fonts to display text in the graphics mode. 

Combining the function analysis table with the graph, 
you have a very quick and powerful tool for exploring 
functions of one variable. For further exploration, the 
program computes derivatives of the defined function at any 
point and also integrates the function over any interval you 
specify. Derivatives and integrals are calculated through 
numeric approximation techniques. 

Professional Wheel includes the calculation editor, which 
has a function calculation module for predefining functions and 
constants to incorporate into your calculations; an extended 
unit-conversion program to handle common unit conversions and 
velocity, discharge, density, viscosity, pressure, power, and 
energy; and the statistical-analysis program. 

The statistical-analysis program allows keyboard or disk 
input of two-variable data sets and performs the following 
analyses: the standard parametric measures, probabilities, 
correlations, and frequency analysis. The program generates a 
variety of reports and linear or logarithmic graphs. 

The Wheel packages are written in Turbo Pascal and 
assembly language. They use the 80x87 numeric coprocessor, if 
эпе is present in your system, or they emulate it if it is not. 

The Wheel programs are economical and convenient. 

They do not provide all the functionality of more expensive 
programs like Eureka or TK Solver Plus, but within their 
domain they are a bargain. 

—George A. Stewart 


ine Facts: 

Daily Wheel Dalin Inc. 

$69.95 16421 Clymer St. 
Scientific Wheel Granada Hills, CA 91334 
$79.95 (818) 360-7058 
Professional Wheel | 

$158.95 

Requirements: 


IBM PC, XT, AT, or compatible; Daily Wheel/Scientific 
Wheel: 256K bytes of RAM; Professional Wheel: 384K bytes 
of RAM; MS-DOS or PC-DOS 2.0 or higher; IBM 
CGA/EGA or Hercules Graphics Adapter. 

Inquiry 853. 
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THE LARGEST COMPUTER РОМОМ erede IN THE UNIVERSE. 
(As Far As WE Know) 


More people use CompuServe than anyother online Of course, it’s conceivable that there's a service like 
computer information service on Earth. ours somewhere that could give you more for your money. 

Over 380,000 members access hundreds of information, But you may have to travel a few light-years to find it. 
communications and entertainment services online. Instead, all you have to dois visit your nearest computer 

Thousands with similar interests and special expertise dealer today. To order CompuServe direct, or for more infor- 


я mation, write: CompuServe, 5000 Arlington Centre Blvd., 
converge regularly and exchange ideas оп an ever-expanding Columbus, Ohio 43250 Or call 800 848-8199. In Ohio and 
P | Canada, call 614 457-0802. 


They have access to a combination of more financial 


information, agreatervariety of shopping services, Co ® 
and deeper research resources than any other online mpuserve 
computer service. Anywhere. 


AN H&R BLOCK COMPANY 
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Expansion Chassis/Tape Back-up 


Power Supply | Dimension 
(Watts) DXWxH(cm) 


30x 15x 6.5 
42x25 x 16 
39x 30x 15 
40x49x 14 


12 


2 | 45 |39.5х48х43.5 
2 __ | 385х49х9 
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EXT and RCV Adapters (Interfacing Computer & Chassis With Slots) ,.5149 
Tape Back-up (With Controller & Cable)....5499 


ORDER TOLL FREE: (800) 826-0267 
In California Call (408) 434-0877 
SOURCE ELECTRONICS CORP. 
2380 Qume Drive, Suite A 
San Jose, CA 95131 
Telex: 279366 Fax: (408) 434-0539 


Computers For 
The Blind 


Talking computers give blind and visually 
impaired people access to electronic infor- 
mation. The question is how and how 
much? 


The answers can be found in "The Second 
Beginner's Guide to Personal Computers for 
the Blind and Visually Impaired" published 
by the National Braille Press. This compre- 
hensive book contains a Buyer's Guide to 
talking microcomputers and large print dis- 
play processors. More importantly it in- 
cludes reviews, written by blind users, of 
software that works with speech. 


Send orders to: 


National Braille Press Inc., 
88 St. Stephen Street, Boston, MA 02115 
(617) 266-6160 


NBP is a nonprofit braille printing and publishing house. 
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43x49x 14 


* Extra space for a stand alone coniroller 


SHORT TAKES 


Hauppauge 386 Motherboard | 


For those of us who аге still using old IBM PCs and XTs, 

the 386 Motherboard ($1495) from Hauppauge Computer 
Works sounds like an answered prayer. The XT-size 
motherboard has AT-style compatibility and 386 power. The 
board contains a 16-megahertz 80386 microprocessor, 1 
megabyte of memory, a socket for an 80387 coprocessor, and 
eight expansion slots, two of which can accommodate 16- 

bit cards designed for the IBM PC XT 286. 

The 1 megabyte of memory is four-way-interleaved with 
a speed of 100 nanoseconds. A proprietary 32-bit memory- 
expansion socket 15 also present. The company plans to 
deliver 4- and 12-megabyte memory cards for the board. 

At the time of this writing, an IBM PC XT version of the 
board was available, and Hauppauge claimed that a PC version 
would be out shortly. I tested the XT board with an old 
IBM PC. With impressive ease, a Hauppauge representative 
took my PC apart and removed the motherboard. He then 
quickly installed a new power supply, but a problem surfaced 
immediately. Being an XT version, the keyboard connector 
and slots on the board did not line up with the external opening 
in the rear panel of the PC. 

I was told that the PC version of the board would have the 
correct keyboard connector but would retain XT-style 
expansion slots. For testing purposes, I decided to install 
the board without reattaching the PC’s external case, since that 
was the only way to connect the keyboard to the system. 

Then another problem surfaced: The 386 board would 
recognize the hard disk drive I had added to my PC, but not 
the PC’s own floppy disks. I couldn’t figure out why. 

Later, a representative from Hauppauge said this 
problem occurred on another old system, this time an XT. The 
гер said'he thought the problem has something to do with 
ІВМ 5 floppy disk controller. Fortunately, Hauppauge says it 
offers a 30-day money-back guarantee. 

In any case, [ did get the system running off of the hard 
disk drive, and it was impressive. 

I tried the board on a‘simple recalculation test, using 
Paperback Software’s VP-Planner and Microsoft’s Multiplan. 
On VP-Planner, the test ran 10.5 times faster than usual. With 
Multiplan, which made use of the board’s optional 387 numeric 
coprocessor ($500 extra), the test ran 22.6 times faster. 

Note that this was not a comprehensive test by any 
means. But I was impressed by the price/performance of this 
board and was assured by the company that on morethan 
300 installations on XTs, only one had had the disk problem. 

The Hauppauge 386 Motherboard seems primarily de- 
signed for XT owners. PC owners will need a new power 
supply and may be better off spending a little more money 
to get a complete new system. However, for those with an XT, 
the Hauppauge board appears to be an extremely cost- 
effective way to upgrade their systems to state-of-the-art 
performance. 


—Rich Malloy 
The Facts: 
Hauppauge 386 Hauppauge Computer Works Inc. 
Motherboard 358 Veterans Memorial Highway 


$1495 Commack, NY 11725 
(516) 360-3827 


Requirements: 
IBM PC XT 
Inquiry 854. 
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Today its almost 
to communicate fully 


impossible 


without text 


and graphics on the same page. 


Lotus Manuscript™ 
makes Ч easy to put 


a column of text end B 
а graphic element ~ 


side by side. 


Spreadsheets, graphics peti 
and charts from 1-2-38 


and Symphony? cam 
easily be mixed with 
text on the same page. 


Since early cave drawings, people 
have found graphics quite effective in 
communications. Yet in our information- 
driven society, graphics have taken a back 
seattothe written word. Fromtypewriters 


Try it like this. Or, try ut like this. 


Our intellagent print formatter gives you 
great conirol and flexibility over size and 
positioning of graphics on the page. 


to word processing, graphical elements 
have been treated like afterthoughts, rele- 
gated to “exhibit on next page" or "cut 
and paste" status. 

Lotus Manuscript is the frst word 
processor that is truly a complete docu- 
ment creation system. It’s ideal for the 
needs of technical writers and writers of 
long complex documents. 

Manuscript allows you to easily mix 
text on the same page as graphics; ele- 
ments from 1-2-3 andSymphony, graphics 
from Freelance Plus, or diagrams and 
scanned images from other sources. 

With our Document Preview feature 
you can see graphics and text on the same 
page before it’s printed, with a zoom capa- 
bility that lets you take a closer look for 
proofing your layouts or equations. 


You can mport 
sophisticated graphics 
= from Freelance? Plus 
p to enhance the com- 
munications value 
of any written 
document. 


You can throw away 
your scissors and glue, 
сщ and paste are а, 
thing of the past. 


Manuscript is designed to work on 
mostIBM?PCs and compatibles? Its familiar 
]-2-3 interface makes it easy to use. And 
our Manuscript evaluation kit makes it easy 
to try. For $10.00, you'll get a presentation 
disk, working software, and a tutorial manual. 
To get your evaluation kit, call 1-800-345- 
1043, ask for lot 
#YN-1450. Or, for 
more information, 
see your autho- 
rized Lotus Dealer, 
or write Lotus 
Development 
Corp., 90 Annex, 

Atlanta, GA 
30390-0370. 


Lotus Manuscript. 


© 1987 Lotus Development Corporation, Lotus, 1-2-3, Symphony and Freelance are registered trademarks and Lotus Manuscript is a trademark of Lotus 
Development Corporation. IBM is a registered trademark ofInternational Business Machines, "Manuscript and Manuscript Evaluation Kit require 612K anda hard disk. 
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Demo package 
Manual only 
AMX86 system 


(shipping/handling extra) 


Also available for 8080, 280, 68000 


Circle 148 on Reader Service Card 


KADAK's 
engineers bring 


years of practical real-time 
experience to this mature 


MULTI-TASKING SYSTEM 


(version 2.0) 
for the IBM® PC, PC/XT and PC/AT 


No royalties 

IBM PC DOS? support 
C language support 
Preemptive scheduler 
Time slicing available 


m Dynamic operations: 


- task create/delete 
- task priorities 
- memory allocation 


ш Event Manager 


Intertask message passing Ш Semaphore Manager 


АМХ86" operates on any 8086/88, 80186/88, 80286 system. 


$75 US 
$2195 US 


ЖЕ 
ЯҒ 


DP12/0"— 
High 
Performance 
100% AT 
Compatible 
Motherboard. 


True Zero Wait-State design increases 
throughput up to 30% over competing 
products. 


The DP12/0 design is optimized for 
demanding engineering and scientific 
applications . , .е.д. AutoCAD, Fortran. 


• 8/12 MHz Zero Wait-State 80286-12 
CPU — Fastest "286 performance 
available. 

e 1 Mbyte CMOS Zero Wait-State RAM. 

e 80287 Math Co-Processor socket 
with independent clock allows full 
10 MHz 80287-10 operation. 

e ZyMOS POACH/AT CMOS chip set 
reduces chip count for improved 
reliability and reduced power 
consumption. 


Microcomputers & Peripherals 


DISKS PLUS, INC. 
356 Lexington Drive 
Buffalo Grove, IL 60089 
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525 5 KADAK Products Ltd. 


206-1847 W. Broadway 
Vancouver, B.C., Canada 
V6J1Y5 

Telephone: (604) 734-2796 
Telex: 04-55670 


° 8 expansion slots (6-16, 2-8 bit) 
with 8 MHz 1/0 clock to ensure 
reliable expansion board operation. 

> AWARD BIDS with built-in selup 
utlility. 

° Quiet, fully socketed, multi-layer 
board design. 16 MHz ready. 

® CMOS Clock Calendar/Configuration 
File. 

e Keyboard Controller. 

» Made in U.S.A. 

• Опе Year Warranty. 


Trademarks: IBM PC-AT, International Business 
Machines Corp.; AutoCAD, Autodesk, Inc.; 
Poach/AT, ZyMOS Corporation. 

DP12/0, Disks Plus, Inc. 


Telex: 650 249 2139 MCI UW 
Fax: (312) 537-8331 
Technical and more info: 
(312) 537-7888 

To order: 

1 800 752-DISK, EXT. 100 
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Colorizer 1.0 


Colorizer ($49.95) is a group of utilities that lets you add 
color to your Mac II environment—to windows, dialog boxes, 
or PICT documents, for example. Although the Mac II 
supports color, very few applications currently make use of 
this feature. Ultimately, this will change, but in the interim, 
Colorizer is an attempt to fill the void. 

The Colorizer package consists of a 69-page manual and 
an 800K-byte 3 %-inch disk. On the disk are a Control Panel 
"cdev" called Colors, two FKEYs, the Colorizer applica- 
tion, Apple's Installer application, and Installer script files. 

To access the Colors cdev, you activate the Control Panel 
desk accessory and click on the Colors rainbow icon. Colors 
will display four subpanels that modify the colors of the 
windows and the controls, select the color used for highlighted 
text, modify the Mac IT's color palette by selecting which 
256 colors (out of 16 million) you want to display, and allow 
you to set up a MacDraw-style PICT file as a color start-up 
screen. 

Colors offers a number of “canned” color settings for 
windows, or you can create your own. The option to modify 
the color palette will be useful to someone with exacting 
demands in artistic design or CAD/CAM. 

The Color SaveScreen and Color PrintScreen аге 
FKEYs that allow you to capture a color screen to a file or 
dump it to an Imagewriter II printer by typing a special 
keyboard sequence. The Color PrintScreen FKEY seems to 
work only with an Imagewriter II; I couldn't get it to print 
to either an Imagewriter or a LaserWriter. Palomar Software 
says a new version that corrects this problem will be 
released soon. 

The Colorizer application is an object-oriented drawing 
program similiar to MacDraw, but it lets you manipulate the 
objects in color. You can draw, group, or ungroup objects, 
as well as select a foreground or background color. 

—Tom Thompson 


The Facts: 
Colorizer Palomar Software Inc. 
$49.05 P.O. Box 2635 
Vista, CA 92083 
(619) 727-3922 
Requirements: 


Macintosh II with 2 megabytes of RAM and 512K bytes of 
video RAM ; color monitor recommended 
Inquiry 855. 


Today its almost impossible — 
to communicate fully without text 
and graphics on the same page. 


Жойс Handi Page A 


Recent Robotic Hand Research 


қ Presently, there are two disparate hes togri ion, with dingl : 
Lotus Manuscript™ р ММ. Т reo types ace industie bends and опий handi. Industrial ЛИ You.can import 
; fairly simple, uni-function, DOR grippers which ly bei df h Yor) ] 
makes it easy to put jobs as skiing Айдин узре гандон Фо bands палата өшіре DOF hands, sophisticated graphics 
a column of text and Md xr o ny | from Freelance? Plus 
à pple- ! 
. . and feedba то. ег а à 
side by side. тену өйеіннерң Urtao munications value 
motion and the abili ick ) 
фео в sad кшм рле of any writen 
parts without causing darnage to document. 
them. Maintaining a stable grasp, 
high costs, and complexity of con- 
trol relegate this Бала to the status 
of a research tool for the present. 
The complexity 6ЁШе additional 
degrees of freedom ifiherent in the 
Ornni-hand is illustrated in Figure 1. 
Until concurrent work in decision-making, task strategy, and vision systems is developed, the 
potential of this hand cannot be realized. The decreasing cost of producing a functional hand 
= with more than one degree of freedom is speeding acceptance by industry as illustrated in the 
following graph. 
METALLED ROBOTIC HANDS The cost figures are based on a three 
а кесіне fingered hand, each finger supporting 
three DOFs. Loweracquisition costs 
will allow an increase in the number 
of degrees of freedom employed in ! 
industrial hands. Placing the contro! 
for the hand on the arm so as to 
. reduce the weight on the hand itself 
Spreadsheets, graphics vr acri асылық; | You can throw away 
andcharts from 1-2-3® system, in which a heuristic for a your scissors and glue, 
and Symphony® can steed y эл entra forc sees о cut and paste are a 
easily be mixed with produce a motion or force to renum | thing of the past. 
text on the same page ae 


Scientific Conference 


Since early cave drawings, people 
have found graphics quite effective in 
communications. Yet in our information- 
driven society, graphics have taken a back 
seatto the written word. From typewriters 


Try it like this. 


Or, try it like this. 


Our intelligent print formatter gives you 
great control and flexibility over size and 
positioning of graphics on the page. 


to word processing, graphical elements 
have been treated like afterthoughts, rele- 
gated to “exhibit on next page" or "cut 
and paste" status. 

Lotus Manuscript is the first word 
processor that is truly a complete docu- 
ment creation system. It's ideal for the 
needs of technical writers and writers of 
long complex documents. 

Manuscript allows you to easily mix 
text on the same page as graphics; ele- 
ments from 1-2-3 and Symphony, graphics 
from Freelance Plus, or diagrams and 
scanned images from other sources. 

With our Document Preview feature 
you can see graphics and text on the same 
page before it's printed, with a zoom capa- 
bility that lets you takea closer look for 
proofing your layouts or equations. 


Manuscript is designed to work on 
most IBM” PCs and compatibles? Its familiar 
1-2-3 interface makes it easy to use. And 
our Manuscript evaluation kit makes it easy 
to try. For $10.00, you'll get a presentation 
disk, working software, and a tutorial manual. 
To get your evaluation kit, call 1-800-345- 
1043, ask for lot 
#YN-1450. Or, for 8 
more information, ( ~ 
see your autho- Ё 
rized Lotus Dealer, | 
or write Lotus | 
Development 
Corp., 90 Annex, 
Atlanta, GA 
30390-0370. 


© 1987 Lotus Development Corporation, Lotus, 1-2-3, Symphony and Freelance are registered trademarks and Lotus Manuscript is a trademark of Lotus 
DevelopmentCorporation, [ВМ isa registered trademark of International Business Machines. ‘Manuscriptand Manuscript Evaluation Kit require 512K and a hard disk. 
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ІСІ DoWonders 
With The Economy 


The TeleVideo® 905 terminal is a 
wonder in the world of low cost 
terminals: a product that gives you 
more, for less. 

Just $409 gets you an ex- 
tremely reliable ASCII terminal 
packed with features other ter- 
minal makers charge extra for. 
There’s a sleek monitor case with 
full tilt and swivel. А 14” high- 
contrast, super-dark screen with 


crisp, clear resolution. A full-size 
keyboard with sculpted keycaps. 
32 non-volatile programmable 


function keys. A Wordstar™ mode. 


True accounting-style keypad. 
Buffered printer port. And, of 
course, TeleVideo’s full one-year 
warranty. 

The TeleVideo 905. It's the 
very affordable terminal that'll 
work wonders with the economy. 

Circle 352 on Reader Service Card 


Call us toll-free or write 
today, for more information. 

TeleVideo Systems, Inc., 
1170 Morse Avenue, Sunnyvale, 
CA 94088-3568. 


TeleVideo 


THE VISION YOU NEED TO SUCCEED. 


Call 1-800-835-3228 


The C-815 Supra 24-pin printer 


My life in the fast lane 


I used to spend a lot of my time waiting for our бирга dependable, rugged paper handling. Sound investment 
old printer to finish cranking out the paperwork It manages continuous forms, labels, letterhead The finance department says the Supra is a 
for our busy corporation. and up to 6-part invoices with its rear or bottom great investment since C. Itoh has a long- 
But since we bought the C-815 Supra from feed paper paths. In addition to its standard pull standing reputation for high quality, durable 
С. Itoh Digital Products, | never have a moment tractor, the C-815 also features а single-bin auto- — printers. And because it has built-in emulations 
to spare. I'm living life in the fast lane. matic sheet feeder that's upgradable to dual bin. for the IBM ProPrinter XL" Toshiba P351™ 


and дите Sprint II^ we don't have to invest іп 
any new systems or software. It works with our 
new IBM PS/2™ family and such popular soft- 
ware packages as Lotus 1-2-3/^ WordPerfect " 
and Chartmaster.™ 

With its top-notch output, superior paper 
handling and extremely fast printing, all the 
departments in our company now know what 
life in the fast lane is all about. I know I do. 


C.ITOH 


C. Itoh Digital Products, Inc. 
Whether it's high volume spreadsheets and multi-part invoices 19300 South Hamilton Avenue, Suite 110 
Forms expert or letter quality business letters and presentations, P.O. Box 9085 * Torrance, CA 90508 
Our executives are really impressed with the the Supra is fast and reliable. (213) 327-2110 or (800) 423-0300 
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Multi-applications solution 
Our department managers love the C-815 Supra. 
It’s like having two printers in one. It prints high һе 
volume data processing output, like invoices “е 
and spreadsheets, at speeds up to 570 characters 
per second (cps). And for word processing, the 
Supra prints sharp, clear, high-speed letter = 
quality at 162 cps. 

What really sold our DP/MIS management on 
the Supra was Byte Magazine and Infoworld listing 
the C-815 as the fastest 24-wire printer in their 
independent tests. And they were right. The Supra’s 
speed and versatility increased our productivity. 


ape baad 


FIRST IMPRESSIONS 


by the BYTE Editorial Staff 


MPW Compiler Lets Mac 1°ѕ 68020 Shine 


The numbers show a lot, but they hide a lot as well 


ompilers play a crucial role in the 
C speed of microcomputer systems. 

A slick compiler can make a good 
machine shine and can go a long way to- 
ward compensating for slow silicon in a 
lesser machine. 

But with so many C compilers for the 
Mac II available now, you wind up in a 
juggling contest of compiler and system 
characteristics when looking for the com- 
bination that will suit your needs. 

To show howtheright combination сап 
make all the difference: The Mac II with 
its standard 68881 running the MPW C 
compiler version 2.0 is roughly equal in 
speed to the Intel 80386-based machines 
equipped with the optional 80387 math 


coprocessor running MetaWare High C 
version 1.3. The results of most of the 
benchmarks being close calls, the Mac II 
proved much faster performing the Sav- 
age benchmark, while the Model 80 did 
significantly better on the Dhrystone test 
(see table 1). 

The results for the Float benchmark 
are included for completeness but don't 
really reflect the speed of the floating- 
point operations on the Мас.П because 
the MPW C compiler removed the multi- 
plication step from the loop (it was an in- 
variant subexpression). Again, the addi- 
tion of a more efficient compiler wipes 
out the apparent speed disadvantages vis- 
ible in earlier tests. 


We've tested the Macintosh II with sev- 
eral C compilers released just after our 
September issue went to press. More will 
come in the monthsahead, and we'll con- 
tinue to make our test results available as 
we go along. We'll be rerunning the De- 
cember benchmarks with MetaWare 
High C 1.4 on 80386 machines, and we'll 
be testing the 20-megahertz Sun 3/60 
workstation with a Sun C Compiler. 

From our tests of the new 20-MHz 
Compaq Portable 386 (see table 2), it's 
clear that clock speed matters as much as 
code quality. So, when we test the 20- 
MHz 68020 system from Sun, both the 
compiler and the clock speed will be new 
to our 68020 benchmarking experience. 8 


Table 1: Benchmark figures for the Macintosh SE and I] running under various configurations with four different C 


compilers. All times are in seconds except for the Dhrystone benchmark, which represents Dhr ystones per second. 


Mac SE Mac SE Mac SE | 

Mac SE w/Prodigy w/Prodigy w/Prodigy Mac II Mac Il Mac Il | 

(Consulair) (MPW) (Consulair) (Manx) (Consulair) (Manx) (MPW) | 

Dhrystone 574 3278 2380 2176 2106 1829 2861 | 

Fibonacci 263.54 48.58 71.45 71.65 83.72 71:65 52.35 | 
Float 230.23 М/А* 2.61 2.35 2.63 2.35 М/А" 
Savage 1921.00 3,42 5.22 3.68 5.42 3.68 3.40 

Sieve 64.56 4.73 14,83 11.98 16.72 11.98 4.81 | 

Sort 103.82 7.17 20.41 24.95 23.20 24.95 


7.55 | 


* The results for the float benchmark don't really reflect the speed of floating-point operations on the Mac II and SE because the MPW C 
compiler removed the multiplication step from the loop. But for the record, the times were 0.64 for the Mac Il, and 0.68 for the SE. 


Table 2: Benchmark figures for 80386 machines. All tests were done with MetaWare's High C 386 compiler version 1.3, 
except for the PC AT, which was tested with the same compiler with no 80386 support. Phar Lap's 386/LINK was the | 
linker used (again, except for the PC AT, which used Microsoft's LINK version 3.51). We used RUN386 version 1. Іе for 

the 80386 machines (as required by High C), except for the Model 80, which required version 1.1. All times are in seconds 
except for the Dhrystone benchmark, which represents Dhrystones per second. 


IBM PC AT Model 80 Compaq Deskpro Compaq Deskpro Compaq Portable 386 

8-MHz 16-MHz 8-MHz 16-MHz 20-MHz 

80287 80387 80287 80387 80387 | 
Dhrystone 1590 3626 3748 3748 4699 | 
Fibonacci 126.22 57.26 53.12 53.11 42.29 
Float 10.98 1.62 6.80 1.43 1.15 | 
Savage 37.30 9.49 21.5 8.95 7.08 
Sieve 24.60 6.45 5.99 5.98 4.76 
Sort 43.17 7.74 5.58 5.58 6.15 
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Powerful Statistics, Sophisticated Graphics 


In One Complete Software System 


STATGRAPHICS from STSC is simply 
the most complete and powerful statis- 
tical software available for your PC. 
STATGRAPHICS integrates powerful 
statistics with high-resolution color 
graphics—in one single software 
system—to give you an extraordinarily 
powerful analytical environment. 


[STAT GRAPHICS] is unusually 
complete as software systems go 


in terms of statistical capabilities." 
(PC Week) 


With more than 250 statistical and math- 
ematical procedures, STATGRAPHICS 
offers you the power and precision of 
mainframe software—right on your PC. 
All the tools you need for comprehensive 
statistical analysis: ANOVA, complete 
regression analysis, experimental design, 
quality control procedures, multivariate 
techniques, nonparametric methods, and 
extensive forecasting and time series 
analysis, including Box-Jenkins. 


“уе found STATGRAPHICS to be 
one of the most complete and 
easy-to-use statistics programs 


that 1 have come across." 
(Whole Earth Software Catalog) 


All this statistical power is even 

more valuable with STATGRAPHICS' 
unique interactive environment. 
STATGRAPHICS is completely menu- 
driven so you can get into your 
statistical analysis work quickly and 
be productive right from the start. You 
can easily go back and forth between 
your numerical and graphical analysis— 
change variables as many times as you 
want—and see the effect immediately. 


You can also enter and access data easily. 
STATGRAPHICS has a full-screen data 
editor and interfaces with standard ASCII 
files, Lotus? 1-2-39 and Symphony? work- 
sheets, and dBASE? files. 


STAT GRAPHICS—the best overall choice! 


"ът Жыл 

| al ес ated | 

| Ала] —' лс 
wile Nid Ju A ol 
Graphics nterfaces 
a ае 

7 
\ 


Data compiled as of April 1986 


Mi imum. і р 
Hardware | 
Required | 


“Verdict: [STATGRAPHICS is]a 
model PC software system which 
will set standards for PC statistical 


software.” (PC User Magazine) 


STATGRAPHICS offers you a wide variety 
of graphics capabilities to help you 
visually analyze your data—more options 
and more sophistication than any other 
PC statistical software. Included are 
histograms, two- and three-dimensional 
line and surface plots, scatter plots, time 
sequence plots, quality control charts, 

as well as bar and pie charts. 
STATGRAPHICS supports a wide range 
of graphics boards, printers, and plotters. 


For the most complete, advanced statis- 
tical graphics software system available, 
order STATGRAPHICS today. To order, 
contact your local dealer. If they don’t 
have it, tell them to call STSC toll-free. 


(800) 592-0050 
In Maryland or Canada call (301) 984-5123. 
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STSC 


Available notionolly through Softsel ond distributors 
worldwide. Dealer inquiries welcome. 


*|nternationol prices slightly higher. STATGRAPHICS, 

SAS, and dBASE are registered trademarks of Statistical 
Graphics Corporation, SAS Institute Inc., and Ashton-Tate, 
respectively. Lotus, 1-2-3, and Symphony are registered 
trademarks of Lotus Development Corp. PLUS*WARE and 
SPSS/PC 4- are trodemorks of STSC, Inc. ond SPSS Inc., 
respectively. 


A PLUSXWARE^ PRODUCT 


FIRST IMPRESSIONS 


G. Michael Vose 


_ QuickBASIC 4.0 


A truly "quick" BASIC programming environment 


uickBASIC 4.0, the latest version 
of Microsoft’s MS-DOS BASIC 
compiler, finally delivers on the 
promise of its name. Using an incremen- 
tal precompiler and a threaded p-code 
interpreter, QuickBASIC 4.0 gives 
BASIC programmers the fast feedback of 
a BASIC interpreter without sacrificing 
execution speed in finished programs. 
Still priced at $99, QuickBASIC 4.0's 
enhancements include support for multi- 
ple module programming and built-in de- 
bugging using Microsoft's CodeView de- 
bugger. QuickBASIC 4.0 can also link to 
routines written in Microsoft C, Pascal, 
FORTRAN, and Macro Assembler. 


Instant Programming 

With a user interface similar to earlier 
versions of QuickBASIC—and based on 
the Windows model—QuickBASIC 4.0 
will be immediately familiar to users of 
previous versions. The integrated editor 
now supports WordStar commands for 
additional functionality (which also 
makes it friendliertoeven longtime hack- 
ers.) The menu bar at the top of the edi- 
tor's opening screen window sprouts 
pull-down menus offering you all the en- 
vironment's file, edit, search, view, de- 
bug, and running options. 

The first line of program code you 
enter, however, reveals an immediate dif- 
ference in this environment. As soon as 
you touch the Enter key, QuickBASIC 
4.0 precompiles the entered code and 


BYTE's First Impressions offer you an 
early look at products that are not yet 
in final form. In this case, the author 
had access to a late beta version of 


QuickBASIC 4.0. If interest warrants, 
BYTE will formally review this prod- 
uct when a final production version is 
available. 


lilustration by James Yang 


performs an immediate syntax check. If 
you've made a syntax or typing error, you 
get an error message and must correct the 
mistake. The precompiler checks each 
line of code as you enter it. When you fin- 
ish entering code, your program will be 
syntactically correct. 

But many of us like to test code as we 
write it, especially if we learned to pro- 
gram in an interpreted language. Quick- 
BASIC 4.0 lets you run code fragments at 
any time. You merely select Start (or Alt- 
F5) from the Run menu and your code ex- 
ecutes immediately, with no compile de- 
lay. The absence of the compile delay 
displays the major innovation in Quick- 
BASIC 4.0—the threaded p-code inter- 


preter (see the text box "The Threaded P- 
code Interpreter" on page 114 for an 
explanation of this technology). Quick- 
BASIC 4.0 does not actually compile a 
program in memory. The compiler emits 
native-code executable files to disk only 
when you choose the Make .EXE option 
from the Run menu. 

So, what you actually get with Quick- 
BASIC 4.0 is an interpreter and a com- 
piler seamlessly connected into the in- 
stant environment. The environment 
even features an Immediate Mode win- 
dow, where you can execute individual 
code fragments without adding them to 
your program. This gives you a facility 
for testing your understanding of how 
keywords work or experimenting with 
code fragments. 

The threaded p-code environment 
takes you one step further down the road 
of "quick" programming. You can exe- 
cute code, interrupt the program, change 
the code or the values of variables, and 
resume execution with any statement. 
Since you do not have to restart the pro- 
gram from the beginning, you can test 
and fix small parts of code in an other- 
wise very large program. 


Instant Debugging 
Fixing code in QuickBASIC 4.0 is sub- 
stantially enhanced by the addition of a 
subset of the Code View debugger into the 
environment. The debug options include 
setting watchpoints that open a small win- 
dow and display the value of a variable or 
expression as you single-step through 
code. They also include setting break- 
points that stop execution when code 
continued 
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reaches a specified location. You can 
trace both program flow and the values 
on the stack. You can also step through 
procedure and function calls. 

A final enhancement to the program- 
mer’s workspace is a context-sensitive, 
on-line language reference. When you 
forget the exact syntax of a language 
keyword, you simply move the cursor to 
the keyword and enter Shift-F І to open a 
window that displays the proper syntax. 
This help feature may not eliminate the 
need for manuals, but it will require you 
to use them less often. 

A nice touch added by Microsoft—and 
a feature made possible by the p-code 
parser—is а “prettyprint” display of en- 
tered code. The prettyprinter puts BASIC 
keywords in capital letters and even cor- 


Listing 1: The QuickBASIC 4.0 
code to define a record. 


TYPE tile 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
AS SINGLE 
teolor AS INTEGER 


DIM t(0 TO MAX-1) AS tile 


Choose progran iten to edit: 


donath 


rects certain mistakes, like forgetting the 
ending quote symbol on the argument to a 
PRINT statement. 

So how does it feel? I liked the Quick- 
BASIC 4.0 environment immediately. 
Having the advantages of a "smart" in- 
terpreter makes programming fun again, 
and less restrictive than in the more rigid 
compiler environments. Then, turning 
your finished code into a fast-executing 
compiled program gives you great satis- 
faction with the entire process. 

But what if you refuse to give up your 
favorite editor? Are you locked out of 
QuickBASIC 4.0's other enhancements 
(described below)? Fortunately, you can 
use QuickBASIC 4.0 as a stand-alone 
compiler, but doing so sacrifices the ad- 
vantages of the “instant environment.” 
To use QuickBASIC 4.0 as a stand-alone 
compiler, you invoke the BC.EXE and 
LINK.EXE programs. 


Language Enhancements 
While the new programmer’s workspace 
is QuickBASIC 4.0’s most important in- 
novation, there are several other interest- 
ing new features in the program. Support 
for modular programming heads the list. 

For a dozen years or more, the trend in 
professional programming has been to 
write code in small pieces, debug, test, 
and perfect the pieces, and then connect 
the pieces together into a working pro- 
gram. C, Modula-2, and Ada practically 
require the programmer to use this 
methodology. 

QuickBASIC 4.0 supports modular 
programming in several ways. First, the 


t Active Vindou 


Photo 1: The QuickBASIC 4.0 environment. The open window displays the program 


outliner with its list of module content. 
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environment forces programmers to think 
of subroutines (procedures) and func- 
tions (in QuickBASIC 4.0, subroutines 
that return values) as separate pieces. In 
fact, to write a subroutine or function, 
you must use the New SUB selection 
from the View menu. Selecting this op- 
tion opens a new window into which you 
place your subroutine or function code. 
From that point on, your subroutine is а 
distinct unit. To view or edit the subrou- 
tine’s code, you have to change to its win- 
dow (you can display two windows simul- 
taneously). 

A program outliner shows you what 
subroutines and functions you've written 
during any one session (see photo 1). The 
subroutines and functions all belong to 
that session’s module. A module is sim- 
ply a collection of code stored under a 
single filename. The module carries the 
name you initially gave your program. 

You can move subroutines and func- 
tions from one module to another using 
the Move option within the program out- 
liner window. 

Combining modules lets you build pro- 
grams out of collections of smaller 
pieces. The size of a module 1$ upto the 
programmer. QuickBASIC 4.0 permits 
multiple modules in memory, and you 
can even display and edit two modules on 
the same split screen. 

When you save a program containing 
multiple modules (using the Save All op- 
tion), each module is stored in a separate 
file on disk. QuickBASIC 4.0 builds a 
file with a .MAK extension that contains 
the names of every module in a given pro- 
gram. QuickBASIC 4.0 then uses this 
text file to load a program’s modules into 
memory. 


Other Enhancements 

In addition to providing support for mod- 
ular programming, QuickBASIC 4.0 pro- 
vides a new record data type, true func- 
tions with support for recursion in 
subroutines and functions, binary file 
I/O, and the ability to call routines from 
other languages. 

The TYPE declaration permits the 
building of record variables, analogous to 
Pascal records or C structures. Records 
streamline random file I/O and eliminate 
the need for the keywords FIELD, RSET, 
and LSET, although QuickBASIC 4.0 still 
supports them for downward compatibil- 
ity with previous versions of BASIC. 
Listing 1 shows a sample QuickBASIC 
4.0 record. 

While QuickBASIC 4.0 still supports 
DEF FN, the language will now support 
true functions, subroutines that return 
values. These functions are created just 
like subroutines. They can contain local 

continued 
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The Shape. Sharp. Sleek. And amazingly 
adaptable. The Genicom 1000 Series Desktop Printers. 
Ready fol'anything from business forms to spread- 
Sheets; word processing to heavy-duty data processing. 
With letter quality printing at 100 cps. And data 
processing printing at 200 cps. Open the clamshell 
Casing and look inside. Discover just how simple the 
future can be. 

The Personality. ІВМ" Epson? Diablo*-the 
Genicom 1000 can be all of these printers and more. 
Because we've built their personalities into plug-in 
cartridges. Changing personalities is as easy as changing 
your mind. Simply plug in the personality cartridge of 


your choice, and your Genicom 1000 is off and running. 


Working with almost any PC or software program you 
care to mention. Effortlessly. 

LE Express your personality. With font 
: cartridges that plug right into the front 
ж, , ofthe printer. Pick your type; you've got 
«Ж hundreds of fonts to choose from. Insert 
Ж” up to three cartridges at once, and vary 

type styles within the same document. 

The Design. The Genicom 1000 is the first desk- 
top printer designed with common sense, right 
down to its built-in printer stand. 

The unique design also makes paper load- 
ing faster and easier than ever before. Feed 
tractor paper straight through the bottom. Or 
from the rear. With Genicom's automatic, zero 
tear-off bar, no matter how you feed it, you'll 
never waste a piece of paper again. 

When you wantto print on letterhead, just feed singlé 
sheets of paper, typewriter style. You don't even have 
to remove the tractor paper. 


IBM is a registered trademark of International Business Machines Corp. 
Epson кча registered trademark of Epson America, Inc. 
Diablo is a registered trademark of Xerox Corporation. 


Circle 118 on Reader Service Card 


+ 
LM = = 


But the 1000 Series was 
designed for more than ease 
of use. It was also designed for 
performance. Its 18-wire printhead А 
delivers high resolution graphios and word 213 
processing printing that can only be called tetter шат 

The Controls. Easy to adapt. Easy to use. And 
easy to control. With the Genicom 1000's frónt panel, 
total command is at your fingertips. Choose fonts; 
character spacing, line spacing, formlength and print 
quality with the push of a button. No dipswitches. And 
no fumbling inside the printer. 

The Track Record. When it comes to reliability, 
Genicom stands by its record. We've created a full line 
of printers: from desktop models to machines that print 
800 lines per minute. Our printers have proven their 
rugged dependability performing for some of the world's 
largest corporations. Now we're ready to prove itto you. 

So stop by your authorized Genicom dealer today 

and ask for a demonstration of the new 
1000 Series; the 1025 and the 1020 
for wide column printing. We think 
you'll agree, these printers are a 
radical departure from the crowd. 

For the Genicom dealer nearest 
you, call 1-800-437-7468. In 

Virginia, call 1-703-949-1170. 
Толы am \ 
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The Printers That Mean Business. 
One Genicom Drive, Waynesboro, VA 22980 
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QUICKBASIC 4.0 


The Threaded P-code 
Interpreter 


wo key ideas make QuickBASIC 

4.0’s threaded p-code interpreter 
workable: precompilation of BASIC 
source code lines into code that you can 
execute but still display and edit at the 
source level, and an efficient way to run 
this code. 

Here’s how QuickBASIC 4.0 uses 
these ideas: 

First, QuickBASIC 4.0 precompiles 
each line of BASIC source code into a 
form that 1$ 90 percent executable ma- 
chine code, housekeeping code being 
the remaining 10 percent of the precom- 
piled code. This code is called Parsed in 
the Microsoft hierarchy. Parsed code 
can be edited but contains no symbol 
information about the program's 
variables. 

At this point in the program creation 
process, you can run the entered pro- 
gram. When you invoke the Start option, 
the interpreter changes the state of the 
code to Symbolic by adding a symbol 
table for variables. Immediately upon 
completion of the change to Symbolic 
code, QuickBASIC 4.0 changes the 
code state again, this time to what 
Microsoft calls the Threaded state. This 
state change adds type-checking code, 
binds procedure calls and control struc- 
tures to actual memory locations, links 
COMMON data, and generates code 
and addresses for executors, the actual 
machine code fragments that perform 
operations like PRINT or * (multiply). 

Now, QuickBASIC 4.0 can execute 
the code by jumping from executor ad- 
dress to executor address. The p-code 
interpreter consists of two lines of as- 
sembly language code: 


LODSW ES 
JMP AX 


These two lines are appended to each 
BASIC operation’s machine code frag- 


variables and can be recursive (as can 
QuickBASIC 4.0 subroutines). 

Binary file I/O allows you to OPEN 
binary files, PUT and GET at the byte 
level, and the new keyword SEEK pro- 
vides direct access to any part of a file. 

QuickBASIC 4.0 can call linked rou- 
tines written and compiled to .OBJ for- 
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ment during the Threaded state change. 

The interpreter code does just two 
things: First, LODSW ES simply loads the 
microprocessor's AX register with the 
address of the next executor in the code; 
JMP AX merely jumps to the address in 
AX, the next executor, and executes its 
code, whereupon it encounters another 
LODSW ES, JMP AX instruction pair that 
sends it on to another executor. In this 
Way, the code fragments are threaded to- 
gether, executing in a sequence deter- 
mined by how they were entered and 
parsed. 

The threaded p-code interpreter actu- 
ally becomes part of the executing pro- 
gram. Because the interpreted execution 
of the program is part of the program. 
you can stop a program in the middle of 
its execution, change parts of the code, 
and then resume execution. Quick- 
BASIC 4.0 recompiles only the executor 
code that you changed and alters only 
the symbol table information affected by 
your changes. 

The process of converting code from 
Parsed to Symbolic to Threaded happens 
at the rate of 60,000 lines per minute. 
When you stop and alter a running pro- 
gram, QuickBASIC 4.0 has to change 
the program's state from Threaded back 
to Symbolic to let the editor take over the 
microprocessor. This process happens 
at a rate of 150,000 lines per minute. 

When you finally complete and debug 
your program, you can save it to disk as 
an executable file using QuickBASIC 
4.0's Make .EXE option. Here, Quick- 
BASIC 4.0 acts like a normal compiler. 
All the interpreter operation codes are 
discarded, and the compiler produces 
just executable machine code and sym- 
bol information. 

The interpreter technology in Quick- 
BASIC 4. is likely to appear in other 
products, according to a Microsoft 
spokesman, including language and ap- 
plication products. 


mat by C 5.0, QuickC 1.0, MASM 5.0, 
Pascal 3.32, and FORTRAN 4.01. 
QuickBASIC 4.0 uses the DECLARE state- 
ment to identify routines that it will later 
call. The keyword CDCECL is used when 
calling routines that use the C-language 
calling conventions, and ALIAS is used 
when calling C routines with names 


longer thaneight characters. 

To call FORTRAN or Pascal routines, 
you use the FORTRAN and PASCAL 
keywords. BYVAL allows the passing of 
parameters by value (necessary for C), 
and SEG lets you declare a far reference 
parameter. , 

Miscellaneous changes to Quick- 
BASIC 4.0 include the addition of long 
(32-bit) integers to speed calculations in- 
volving large numbers; array indexes 
with variable, user-definable lower 
bounds, permitting declarations like DIM 
Date(1900,2000); SELECT CASE, block 
IF...THEN...ELSE, and DO...LOOP 
constructs; andthe case-conversion func- 
tions UCASE$ and LCASE$. 


Judgment Calls 

There are many things to like about 
QuickBASIC 4.0. The program senses 
the presence of an 80x87 math copro- 
cessor and uses it automatically. In the 
absence of a coprocessor, QuickBASIC 
4.0 emulates the IEEE-754 math stan- 
dard in software, with a consequent slow- 
down in execution speed. You can still 
use your old data files containing num- 
bers stored in Microsoft binary format 
(MBF) by compiling programs with the 
/mbf switch. Abandonment of the MBF 
for numerics may spur sales of math co- 
processors, however. . 

QuickBASIC 4.0 lets you build Quick- 
Libraries that you can use to store differ- 
ent kinds of modules and routines that 
you have written in QuickBASIC 4.0 or 
another Microsoft language. Quick- 
Libraries exist in p-code format, and only 
QuickBASIC 4.0 can read and under- 
stand them. They can be shared among 
other QuickBASIC 4.0 users. 

The principal advantage of Quick- 
Libraries is that you cancall and run them 
from within QuickBASIC 4.0. Standard li- 
braries, those that use the .LIB extension, 
can only be used by Make .EXE to make 
an executable file (.LIB libraries can also 
contain non-BASIC routines). 

My tests of compile speeds showed 
QuickBASIC 4.0 to be very fast. Execu- 
tion of programs was slow, but Microsoft 
promises minimum performance levels 
equal to QuickBASIC 3.0 in the final re- 
lease version of QuickBASIC 4.0. We 
plan follow-up tests to this article to мегі- 
fy those claims. Microsoft says it has 
added the code optimizations performed 
by Microsoft C 4.0 to QuickBASIC 4.0, 
adding to the speed and compactness of 
QuickBASIC 4.0’s code. 

QuickBASIC 4.0 is definitely going to 
get me back into BASIC programming 
again. I’m sure ГЇЇ find little things that 
annoy me as I program more extensively, 
but my first impression of this package 15 
that itis a winner. M 


Introducing Bit Pad" Plus. 
Full-Size Tablet Performance... 


Our new Bit Pad Plus tablet is the perfect 
combination of price and performance. The 
full-size 12" x 12" work area can turn your 
IBM-PC or compatible into a highly versatile 
graphics workstation. 
The low price makes it an ideal upgrade for 
mouse users. Trace and draw more naturally with 
higher resolution and accuracy. Perform menu 
selection and steering functions with greater 
speed. And because it's Bit Pad, you get the widest 
selection of software compatibility. 
Why settle for less from a smaller tablet or mouse. 
Move up to Bit Pad Plus today. 
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The idea behind the first MultiSync’? color monitor was as simple 
as it was revolutionary: it would automatically adjust its scanning 
frequency to whatever graphics board it was connected to. From 
CGA and EGA to PGC and beyond. That, along with its brilliant 
800 x 560 resolution, made it the perfect color monitor no 
matter what — you used it with—from PC/XT/AT to Mac II to 
PS/2. It also made it the undisputed standard of the industry. 

So with all that going for it, why did we change it? Simply to 
make it better. MultiSync II has a sleek new cabinet, a smaller 
footprint, and easy-to-use front controls. It's compatible with more 
graphics boards than ever—including MDA and Hercules. And it 
still gives you what no one else can offer at any price: NEC. 

The MultiSync II. . Even though we changed it, it's still the same. 
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Perfect. For product literature or location of the nearest dealer, 


a regatcred trademark of Apple Camputer, Inc 


call 1- 800- 447-4700. For technical information call NEC Home 
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Electronics (USA) Inc. 1-800-NEC-SOFT. 
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SmartLink 1200B BELL 212A/103 Half Card 
SmartLink 1200BS CCITT V.22/V.21, BELL 212A/103 Half Card 
SmartLink 1200 BELL 212A/103 External 
SmartLink 1200S CCITT V.22/V.21, BELL 212A/103 External 

SmartLink 2400B CCITT V.22bis/V.22, BELL 212A/103 Internal Card 

SmartLink 2400 CCITT V.22bis/V.22, BELL 212A/103 External 

SmartLink 1-2-3 CCITT V.21, BELL 103, CCITT V.22/BELL 212A, CCITT V.23, BELL 202 

SmartLink 2400A CCITT V.21/BELL 103, CCITT V.22/BELL 212A, CCITT V.23, CCITT V.22 bis 
“WINNING ISN’T EVERYTHING — BUT WANTING TO WIN IS” 

SmartLink suggests the Smart Way by choosing the out-of-comparison Link Modem to be a FOREVER-WINNER. 
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LINK TECHNOLOGY CORP. OF TAIWAN 


2nd. FL, No. | Alley 8 


Szu-We Lane, Chung-Cheng Rd. 
Hsin-Tien, Taipei, Taiwan R.O.C. 23136 


Telex: 33541, Linktech 
Fax: (02) 9189283 
Tel: (02) 9189281 
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HOLOLINK TECHNOLOGY CORP. 


151 $. 9th Avenue, Suite К, 
City of Industry, CA 91746 
Tel: (818)961-7003 

(818) 369-3022 
Fax: (818)330-1945 


TEXAS 
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Tel: (713)568-5473 
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Ezra Shapiro 


Three New 
Spreadsheets 


Microsoft's Windows Excel, Borland’s Quattro, and WordPerfect's PlanPerfect 
challenge Lotus 1-2-3's dominance in statistical analysis 


ill 1987 mark the start of a new 
W battle for dominance in the world 

of MS-DOS spreadsheets? Or 
will Lotus 1-2-3 continue to be the pro- 
gram of choice for statistical analysis? 
Three new products from major manu- 
facturers— Microsoft's Windows Excel, 
Borland International's Quattro, and 
WordPerfect's PlanPerfect—are set to 
take on the long-standing industry leader. 
The programs all advertise differing 
degrees of 1-2-3 compatibility, but each 
has unique strengths beyond the basic 
standard. 

All three packages are unquestionably 
modern spreadsheets. They all offer ex- 
panded memory support; they all provide 
drivers for a wide range of printers, in- 
cluding PostScript devices; they all in- 
clude a large assortment of functions for 
sophisticated financial analysis (includ- 
ing net present value, standard deviation, 
matrix inversion, linear regression, and 
so on); they all have a database mode and 


graphing capabilities; and they all have - 


the ability to record keystrokes and play 
them back as user-defined macro com- 


BYTE's "First Impressions" offer 
vou an early look at products that 
are not yet in final form. In this 
case, while PlanPerfect was com- 
plete and available to the general 
public, the versions of Windows 
Excel and Quattro that were avail- 
able to the author were both still in 
the late beta stage. However, dur- 
ing the week prior to BYTE's dead- 
line, both Borland and Microsoft 
were read ying revisions that ran 30 
to 40 percent faster than the beta 
versions. If interest warrants, 
BYTE will formally review these 
products when the manufacturers 
ship the final production version. 


mands. However, once you get beyond 
the common denominators, the programs 
are distinctive enough to appeal to sepa- 
rate audiences. 

All three programs are excellent 
spreadsheets, and they're powerful 
enough to keep the most ambitious num- 
ber cruncher happy. Windows Excel is 
the program most likely to elicit a “Wow! 
Look at that!" Quattro is the easiest up- 
ward path from Lotus 1-2-3. And Plan- 
Perfect is a fitting complement to Word- 
Perfect. 


Windows Excel 

Microsoft's product, often referred to as 
"Win Excel," is perhaps the most strik- 
ing of this trio of programs. Because of its 
dependence on the Microsoft Windows 
operating environment, it's the only one 


of the group that uses on-screen bit- 


mapped fonts throughout. And while a 
mouse isn't an absolute necessity, it 
would probably be a helpful addition that 
makes sense for scrolling around a large 
worksheet area. 

The interface used is the familiar Win- 
dows/Macintosh/Xerox PARC black-on- 
white graphics screen with pull-down 
menus for commands. You move through 
the spreadsheet with the mouse, cursor 
keys, and scroll bars along the right and 
bottom edges of the display. You enter 
data and formulas at the top of the 
display; a status line at the lower left 
corner of the screen gives a longer expla- 
nation of each function. 

You can link the loaded files to either 
resident or nonresident worksheets, so 
Excel lets you choose between fencing off 
a large spreadsheet or building smaller, 
separate units. 

Excel 1.04 for the Macintosh has al- 
ready received a lot of critical praise, and 
Win Excel is a direct descendant. But 
Win Excel is more than a simple port of 


the Mac product; Excel on the PC boasts 
a number of features that are brand new 
with this release. You can now view dif- 
ferent typefaces on-screen, adjust row 
height (as well as column width) to ac- 
commodate formatting, and display cells 
in color (on a white background). 

While Win Excel can read and write 1- 
2-3 worksheets, it's not completely com- 
patible with 1-2-3. However, Microsoft 
has provided aids and workarounds to 
simplify the conversion process. For ex- 
ample, Excel recognizes the “=” sign as 
the command trigger that says you're 
about to enter a formula. If you slip and 
type “+” or “-” (the characters 1-2-3 
uses to indicate formulas), Excel will 
automatically enter the “=” symbol in- 
stead. Lotus functions are prefaced with 
an “0” symbol; the “@” is unnecessary in 
Win Excel, but it will be accepted with no 
problem. 

The keyboard commands that shortcut 
the pull-down menus with Control, Alt, 
and function-key sequences are not the 
ones used on the Macintosh; instead, Win 
Excel uses many of the Lotus commands. 
The help system is also designed for the 
Lotus 1-2-3 user: if you’re stuck at a 
point where you can remember a 1-2-3 
command but can’t figure out the Excel 
equivalent, you can select a Lotus Help 
feature from one of the pull-down menus. 
Excel asks you to enter the 1-2-3 com- 
mand, then drops you into the appropri- 
ate section of the extensive on-line Excel 
documentation. 

Macros and functions are a bit trickier. 
Lotus 1-2-3 stores macros in individual 
spreadsheet cells; Win Excel uses sepa- 

continued 
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rate macro worksheets that are linked to 
spreadsheet files. Microsoft distributes a 
Windows application for macro conver- 
sion that will make the necessary modifi- 
cations and prompt you for required in- 
formation, such as a name for each 
macro. Most “8” functions translate di- 
rectly between the two spreadsheets, but 
a number behave differently. Microsoft 
documents all the anomalies, but careful 
editing is still a good idea. 

Win Excel will be distributed with the 
Windows run-time environment, which 
allows you to run the spreadsheet and the 
macro-conversion utility as stand-alone 
applications. If you wantto haveother ap- 
plications on-screen at the same time, 
you'll need a copy of Windows 2.0, 
which will be available either as a retail 
product or bundled with your hardware. 

Windows, unfortunately, is the spread- 
sheet's biggest liability as well as its 
greatest asset. Excel, like most of Micro- 


Windows Excel 


Version 
Price 
Scheduled ship date 


System requirements 
Memory 


Drives 


CPU 
Lotus 1-2-3 compatibility 


Commands No 


Data 
Functions 
Macros 


Features 


1.0 (beta copy) 
$495 
October 1987 


640K bytes 
One floppy, one hard 


80286 


THREE NEW SPREADSHEETS 


soft’s Windows applications, is written in 
C, and it’s a large program, requiring a 
full 640K bytes of RAM. Although you 
can run Win Excel on an 8088-based 
computer equipped with a CGA, perfor- 
mance is slow. Microsoft strongly rec- 
ommends that you use at least an AT with 
a hard disk drive and an EGA video card. 
Although the software was not finished 
enough for benchmark speed tests, I have 
no doubt it will prove to be the slowest of 
the three spreadsheets, at least for opera- 
tions that involve screen handling. 

The most interesting new feature is 
Win Excel’s programmable menu sys- 
tem. You can look at the product as an ap- 
plication-development kit. You can 
create your own menus (on macro work- 
sheets) and reassign keyboard shortcuts 
to your entries, and you can create dialog 
boxes that pop up on the screen with in- 
structions or warning messages. 

A limited form of multitasking lets you 


Quattro 


(beta) 
$195 


384K bytes 


8088 


Yes 


November 1987 


Two floppies or 
one floppy, one hard 


continue editing your Win Excel work- 
sheet during recalculation. A small box 
in the upper left corner of the screen 
tracks the progress of the recalculation. 


Quattro 

Borland’s entry in the spreadsheet 
sweepstakes is called Quattro: The Pro- 
fessional Spreadsheet (think “uno, dos, 
tres...”). It's the one product in this 
group most likely to attract die-hard fans 
of Lotus 1-2-3. The program is more a 
superset of 1-2-3 than a clone; Quattro 
can read and write both Lotus .WKS 
and .WKl worksheets directly. (You can 
even use SQZ!, the utility from Turner 
Hall, to compress your files as you 
work.) There's no translation process to 
contend with; Quattro is fully compatible 
with all 1-2-3 commands, menus, func- 
tions, and macros. The Quattro interface 
uses pop-up menus in the right-hand third 
of the screen, rather than the Lotus menu 


PlanPerfect 


3.0 (shipping copy) 
$395 
July 1987 


256K bytes 

(320K with graphics) 
Two floppies or 

one floppy, one hard 


B088 


No 
Yes 


Expanded memory Yes Yes 
Sparse matrix Yes No 
Minimal recalculation Yes No 
Linked worksheets 

Programmable user interface Yes No 
On-screen fonts Yes No 
Programmable colors Yes | No 
Mouse support Yes No 
Edit while printing No No Yes 
Edit during recalculation Yes No No 


Coresident applications Any Windows application Specially written WordPerfect products 
via Windows 2.0 Quattro extensions via WordPerfect shell 


WordPerfect Corp. 
288 West Center St. 
Orem, UT 84057 
(801) 225-5000 


Borland International 
4585 Scotts Valley Dr. 
Scotts Valley, VS 95066 
(408) 438-8400 


Company address 


Microsoft Corp. 

16011 Northeast 36th Way 
P.O, Box 97017 
Redmond, WA 98073 
(206) 882-8080 


у 
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bar, but if you can use 1-2-3, you can use 
Quattro. Borland does offer a new file 
format, indicated with a .WKT exten- 
sion, that allows for faster saving and 
loading of worksheets, but its use 15 
optional. 

The program occupies 384K bytes of 
RAM, and it’s written in assembly lan- 
guage for speed. The minimum system 
configuration is a two-floppy 8088-based 
PC, so it will run on most existing MS- 
DOS machines. Quattro will sense the 
presence of a math coprocessor, a high- 
resolution video card, or expanded mem- 
ory, and adjust its operations accord- 


ingly. 


look. The first thing you notice when you 
bring up the program 1$ its extensive use 
of color. Row and column labels, the 
worksheet area, the cell cursor, the status 
and message lines, the pop-up menus— 
everything is highlighted in a different 
shade. You can, of course, reset the hues 
to your favorites, either temporarily or 
permanently. There’s a practical side to 
this as well—you can set the colors for in- 
dividual cell formats so you can have text 
in one shade, positive numbers in an- 
other, and negative numbers in a third. 

Like Win Excel, Quattro’s most im- 
pressive feature is its programmability. 
Not only can you change colors, but you 
can redesign all the menus and com- 
mands to suit your fancy. (The program 
comes with two such menu resources: 
One configures a Borland interface, the 
other renames the commands to their 
Lotus parallels.) Using a utility program 
called Menu Builder, it’s possible to 
make minor modifications or to construct 
a whole new interface. The Menu Builder 
is distributed as a Quattro "extension" — 
the concept is similar to Lotus 1-2-3's 
add-in capability, but third-party prod- 
ucts written for 1-2-3 will not work with 
Quattro. (The Menu Builder was not 
completed at tlie time this article was 
written.) 

Other standout features include facili- 
ties for macro debugging, including tem- 
porary and permanent breakpoints for 
modification while executing a step-by- 
step trace, and enhanced charting capa- 
bilities—a wide selection of basic types, 
selectable fill patterns, editable labeling, 
and easy selection of graph series. 

Finally, Quattro will keep a keystroke- 
by-keystroke transcript of your actions on 
the spreadsheet in a separate file. The 
transcript can be used either as an audit 
tool or as a recovery system if you acci- 
dentally destroy the original file. 


PlanPerfect 
PlanPerfect 3.0, the spreadsheet from 
WordPerfect Corp., is not an entirely new 


Quattro has a decidedly Borlandish 


THREE NEW SPREADSHEETS 


product. Earlier versions of the program 
were sold as MathPlan; the name was 
changed to bring it into line with the com- 
pany’s other packages. - 

Its primary appeal will be to users of 
WordPerfect, the word processor, rather 
than to 1-2-3 aficionados. Though Plan- 
Perfect can read values from Lotus files 
directly, the commands are not written to 
be compatible. Many 1-2-3 functions 
have no direct equivalents in PlanPerfect; 
imported files require some editing. 
Macros are not translated at all—they 
come across merely as text cells. 

However, the PlanPerfect interface and 
command set bear a strong family resem- 
blance to those of other WordPerfect 
products, so the transition is relatively 


painless. Rather than using the / (slash) 


key to preface a command, PlanPerfect is 
largely controlled by function keys that 
trigger a line of options at the bottom of 
the screen— just like WordPerfect. 

And PlanPerfect will operate under the 
WordPerfect shell, an integrating envi- 
ronment distributed as part of the Word- 
Perfect Library. You can move from one 
application to another, cutting and past- 
ing between them, without returning to 
the DOS level. 

The shell keeps a portion of each 
loaded application resident in RAM, so 
switching back and forth is quick. Any- 
one who has attempted to build a business 
report out of WordPerfect documents and 
1-2-3 spreadsheet files will appreciate 
the convenience. 

As befitting a spreadsheet from a com- 
pany known for its word-processing soft- 
ware, many of PlanPerfect's strongest 
features are those for handling text and 
output. You can easily swap text, numeri- 
cal data, and character graphics files be- 
tween WordPerfect and PlanPerfect, 
whether you're using the shell or not. 
You can attach text blocks, generated 
with a note editor that has simple word- 
processing capabilities, to any specific 
cell for user instruction or documen- 
tation. 

PlanPerfect does not have a program- 
mable interface, but a Forms mode lets 
you create data-entry forms and store 
worksheets for repeated use; the data-en- 
try clerk cannot edit cells that have been 
intentionally protected or locked. 

Other features include print queuing, 
background printing while editing, auto- 
matic backup at timed intervals, and a 
macro recorder identical to Word- 
Perfect's. 

Though PlanPerfect lacks the sparse 
matrix design and "minimal recalcula- 
tion" algorithm of Quattro and Win 
Excel, it's fast enough to run on an 8088 
computer. A WordPerfect employee 
commented that these features would be 


Beyond the common 
denominators, 

the programs are 
distinctive enough to 
appeal to separate 
audiences. 


added in a future version. Also, Plan- 
Perfect's expanded memory support goes 
up to a whopping 8 megabytes, so you 
don't have to be concerned about con- 
structing large models. You can link 
worksheets, too, and thus break a huge 
model injo easily handled smaller 
chunks. 


Brief Impressions 

Windows Excel was the most spectacular 
of the programs, but it was also the most 
complex to learn; familiarity with either 
the Macintosh or other Windows applica- 
tions is a big help. Once you get up and 
running, though, it's a delightful prod- 
uct, certainly as powerful as anything 
else out there, and it will easily attract the 
same kind of fervent following its cousin 
has on the Mac. Its size was a drawback— 
without expanded memory, Excel can 
handle a spreadsheet of only about 150K 
bytes to 170K bytes. But linking to non- 
resident worksheets goes a long way 
toward making up for the memory limi- 
tations. 

Quattro was by far the simplest pro- 
gram to use, and also the friendliest. The 
rewritten Borland menus clarify much of 
the Lotus jargon, and operations that ap- 
pear difficult in 1-2-3 seem much easier 
in Quattro. As mentioned above, it’s a 
perfect choice for either the novice 
spreadsheet user or for someone who has 
mastered every arcane twist of 1-2-3. 

PlanPerfect is further from the Lotus 
paradigm than the other two spread- 
sheets, but it does have all the necessary 
features. It's not a strong contender if you 
already have your data set up for 1-2-3, 
but if your decision is not restricted by a 
large stock of preexisting worksheets, 
and you like WordPerfect, it's worth con- 
sidering. It's the smallest of the pro- 
grams, and it addresses the largest 
amount of expanded memory, so it's fine 
for complex models. 

The biggest question raised by these 
programs is the issue of application de- 
velopment. Will the programmable inter- 
faces of Win Excel and Quattro lead to 
the same sort of industry spawned by 
database languages? Time will tell. ш 
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FIRST IMPRESSIONS 


Gregg Williams 


MultiFinder 
for the Macintosh 


MultiFinder trades off limited multitasking for complete compatibility 


ultiFinder, Apple’s new multi- 
М tasking operating system for its 
Macintosh computers (see photo 
1), 1s yet another step in the growth of the 
computer that introduced the increas- 
ingly popular icon/window/mouse/pull- 
down-menu user interface. It adds both 
convenience (quick switching among ap- 
plications in simultaneously visible win- 
dows) and productivity (background 
LaserWriter printing. and limited multi- 
tasking) to the daily use of the Macintosh, 
yet it promises to work with almost all 
existing applications. Apple reports that 
this is the only the first version of Multi- 
Finder, and later versions will bring more 
and more multitasking capabilities to the 
Macintosh, while maintaining compati- 
bility with most existing applications. 
Apple plans to bundle MultiFinder free 
with new Macintoshes, with current 
users getting it for $49 or less. (However, 
as of mid-September, it was still testing 
the program.) This action supports 
Apple’s claim that MultiFinder is an inte- 
gral part of the basic Macintosh system, 
to be built upon by future products. But 
don’t put your wallet back just yet—older 
Macintoshes will have to get the 128K- 
byte ROM upgrade, and you'll need extra 
- тетогу and a hard disk to really use 
MultiFinder to its best advantage. 


What it Is—and Isn't 

MultiFinder works with any Macintosh 
Plus, Mac SE, or Mac II machine (up- 
graded machines must have the 128K- 
byte system ROMs). While it can run опа 
]-megabyte machine, extra memory is al- 
most essential for MultiFinder to be 
really useful. When you are running 
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with existing programs 


MultiFinder and click on an application, 
it opens as usual, but you can also access 
the windows of other opened applications 
and the Finder. 

You can continue to open applications 
(up to 30, Apple says) by simply clicking 
on their icons іп the Finder, and you сап 
move between applications by clicking in 
the appropriate window. Applications 
also have menu items in the “Apple” 
menu, underneath the menu items for all 
the desk accessories. If youcan't gettoan 
application’s window, you can still make 
it active by selecting its menu item or by 
double-clicking on its dimmed icon on 
the desktop. 

MultiFinder resides in your System 
Folder, along with the Finder, but doesn’t 
replace it—you can still run the tradi- 
tional one-application-open-at-a-time 


Photo 1: MultiFinder at work. 
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Finder if you prefer. According t 
"[MultiFinder] is the operating 

code that makes multitasking | 

it’s actually an addition to the System 
file." 

MultiFinder brings several new files 
with it. Backgrounder and PrintMaster 
permit the background printing of Laser- 

continued 


BYTE's "First Impressions "' offer you 
an early look at products that are not 
yet in final form. In this case, the 
author based his report on experi- 
ences with a late beta version of Multi- 


Finder, lengthy talks with Apple pro- 
grammers, and Apple documents. If 
interest warrants, BYTE will formally 
review this product at a later date. 
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Writer files, while a file called DA Hane 
Шег gives desk accessories (DAs) new 
life: Since MultiFinder is multitasking, 
DAs don't have to deactivate an applica- 
tion to run. This means that DAs stay ac- 
tive until you shut them down, and, in 
particular, they don’t disappear when 
you move from application to application. 

It is important to understand the way in 
which MultiFinder’s multitasking is 
limited. Existing applications are dor- 
mant when they are in the background— 


Foreground 
application 


1. Asks for event. 


GetNextEvent () 
null event pending 


MULTIFINDER 


their windows are open but deselected, 
and they come back to life when you click 
in their windows again. However, new 
applications written for MultiFinder can 
perform certain designated work—but 
not the entirety of their normal behav- 
ior—while they are in the background. 
Actually, this situation may change as 
programmers get better at writing back- 
grounding applications. A background 
application—one that is open but inac- 
tive—has full access to the Toolbox rou- 


Background 


application 


2. Returns a null event. Events 1 and 2 occur again 
(assuming that all events are null). 


Foreground 
application 


3. Asks for event. 


GetNextEvent () 


null event 
(4) pending 


Background 
application 


4. Because a third null event is pending, GetNextEvent() decides to give some 


time to the background application. 


5. Sends null event. 


6. Knows to do special background task when it receives a null event. 


7. Returns contro! within 50-100 ms. 


Foreground 
application 


GetNextEvent () 
с null event pending 


Background 
application 


8. Periodically, GetNextEvent() sends a null event to the foreground application 
to allow it to do housekeeping activities. 


9. Repeats steps 5 through 8 as long as all events are null. 


Foreground | @) 


application 


10. Returns control. 


GetNextEvent () 
non-null event 
pending 


Background 


application 


11. Because a non-null event is pending, GetNextEvent() passes event back 
and resumes interaction with foreground application. 


Figure 1: How MultiFinder works with existing Macintosh software. Basically, 
MultiFinder steals time from applications when they would otherwise be idle. 


See the text for details. 
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tines and operating-system services, but 
it doesn’t see any events (such as mouse 
movement and disk insertion, for exam- 
ple) because they are intended for the 
foreground application. So it's possible 
to write an application that will do many 
of its normal operations even in back- 
ground. For example, you might be able 
to start a spreadsheet recalculation while 
you're in the foreground, then have it fin- 
ish and display its results in the back- 
ground while you do some other work. 


MultiFinder: an Overview 
Macintosh applications have always been 
event-driven; that is, the program watch- 
es for an event (which can be anything 
from a key press to a mouse movement), 
decides what kind of event it is, processes 
the event, then repeats this sequence in a 
loop. All Mac programmers are very fa- 
miliar with a routine called GetNext- 
Event, which returns the next event. 
(GetNextEvent is usually preceded by 
SystemTask, which must also be called 
periodically to service desk accessories.) 
GetNextEvent is the key to under- 
standing how MultiFinder works. Most 
of an application's time is spent waiting 
for the user to do something— press а 
key, select a menu item, and so on. Dur- 
ing this time, GetNextEvent returns with 
a null event, indicating that no events 
have occurred. Since a user leaves (to the 


Мас" frame of reference) large intervals 


of time essentially unused, this wasted 
time is an obvious candidate to be 
"stolen" from the main program (the 
foreground application) and given to an- 
other program (the background applica- 
tion) that can use it. If multiple applica- 
tions have background work they can do, 
GetNextEvent gives a different applica- 
tion control, in round-robin fashion, each 
time it is called. 

We now know where MultiFinder gets 
the time from the foreground application 
to execute a background application—but 
how does it do so? Again, GetNextEvent 
is the key. MultiFinder uses an enhanced 
version of GetNextEvent that works as 
follows (see figure 1): When it sees more 
than one null event in a row, it transfers 
control to a background application, 
trusting that it will return control in a rea- 
sonable period of time. 

As long as GetNextEvent continues to 
receive null events, it will continue to re- 
tum control to the background applica- 
tion, pausing periodically to send the 
foreground application a null event (many 
applications use null events to do things 
like maintain the shape and blink rate of 
the cursor and do memory garbage col- 
lection). When a non-null event occurs, 
GetNextEvent switches back to dealing 
exclusively with the foreground applica- 


tion. Note that this scheme works even 
with existing, unchanged Macintosh 
applications. 

Background applications respond to a 
null event by doing some low-priority 
work, called background tasks. Its code 
is written so that it executes GetNext- 
Event in, at most, 50 to 100 millisec- 
onds, thus giving MultiFinder the oppor- 
tunity to transfer control back to the 
foreground application. This restriction 
is critical to preserving the responsive, 
no-waiting feel of the foreground applica- 
tion. The converse is not true: The fore- 
ground application can keep control as 
long as it likes (within limits); this means 
that background tasks cannot know how 
often they will get processor time. 

Another limitation that MultiFinder 
has to meetis that the interrupt handler of 
the file system doesn't keep track of 
which task started certain file operations. 
Because of this, MultiFinder checks a 
flag in the file-system globals area and 
waits for an application to finish all active 
file-system requests before it takes 
control. 

As shown above, MultiFinder uses 
GetNextEvent as a switching point to 
steal otherwise wasted time from the old- 
est type of Macintosh application. How- 
ever, MultiFinder can steal time more 
efficiently and transfer between applica- 
tions faster if the applications are prop- 
erly written. Before we can fully under- 
stand how this happens, we first need to 
look at how applications deal with 
Apple's Switcher program. 


MultiFinder and 

Switcher-Friendly Applications 
Switcher, which was created in 1985 by 
Andy Hertzfeld, allows you to partition 
the memory of the Macintosh into sepa- 
rate compartments, each of which con- 
tains an application and thinks it has a 
whole Macintosh to itself. The program's 
name comes from its ability to keep sev- 
eral programs (and their screens) ready 
and switch quickly among them; one is 
active while the others lie dormant and 
invisible. 

One of theobvious uses for Switcher is 
to switch rapidly between, for example, a 
painting program and a word-processing 
program, cutting data from one and past- 
ing it to the other. However, a problem 
arises here: Many applications use a “pri- 
vate scrap," anarea used to store the data 
that is being cut, copied, or pasted within 
that application. Data in the private scrap 
may be in a format that other applications 
don't understand. To maintain consis- 
tency withthe desk scrap (also called the 
Clipboard), such applications copy and 
convert the desk scrap to the private scrap 


continued . 
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A Programming Test 
with MultiFinder 


Tom Thompson 


V Ге were able to experiment with 
applications’ backward compati- 


bility with MultiFinder by using a test 
application that I had written for the Mac 
II. The results prove that, by changing a 
single bit in the SIZE ID = —1 re- 
source, you can make an already-work- 
ing program multitask correctly under 
MultiFinder. [Editor's note: The pro- 
gram, which also works on the Mac Plus 
and the Mac SE with their monochrome 
monitors, is available in the Macintosh 
section of the Listings conference on 
BIX. The file, named "colrbkgd.pit," 
contains compressed versions of the 
source code, its associated RMaker re- 
source text file, and an executable ver- 
sion of the program described here.] 

The application is a simple event loop 
that handles an expandable window, 
mouse clicks, desk accessories, and a 
quit program command, either from 
the keyboard or by menu selection. The 
application's null-event code draws ran- 
domly sized and placed colored boxes in 
the window. The application was com- 
piled under Lightspeed C version 2.11, 
and I ran it under MultiFinder beta ver- 
sion 1.0b3 on a Macintosh II with 1 
megabyte of memory. 

The application behaved as you might 
expect with the current state of Multi- 
Finder: As long as its window was the 
foreground task, the program drew its 
boxes continuously. However, the mo- 
ment I either activated a desk accessory 
or clicked on another window, making 
its owner the foreground application, the 
color display stopped. The color-box 
application received a deactivate event 
when this context switch occurred, as in- 
dicated by the blanking of its grow-win- 
dow icon. 

However, the Apple programmers 
had told us that it was possible to make 
certain existing applications operate as 
background tasks simply by setting the 
canBackground bit in an application's 
SIZE ID = — 1 resource. I checked this 
out with my test application. First, I 
made a copy of the application. Next, I 
used ResEdit to cut the SIZE ID = —1 
resource from MacWrite 4.6 and paste it 
into the application. Finally, I opened 
the application's new SIZE resource and 
set the second undef bit from the bottom 


(the documentation had indicated that 
bit 12 was the canBackground bit), 
saved the file, and exited ResEdit. 

The modified color-box application 
behaved as before when it was a fore- 
ground application, but it continued to 
draw colored boxes, even when placed 
in the background under MultiFinder. 
The display stopped when I performed 
operations in the foreground window 
(such as a drag to select text in an editor 
window), but the moment I completed 
the operation, MultiFinder would re- 
sume passing the null events to my appli- 
cation. Remember that the only reason it 
continued to work in the background 
was that drawing boxes was what it nor- 
mally did in response to null events. If it 
had drawn boxes, say, in response to 
mouse clicks, the color-box application 
would have remained static when it was 
in the background. 

This backgrounding capability oc- 
curred without my rewriting any code; 
in fact, the compiler I used doesn't even 
support the WaitNextEvent() call. 
This indicates that most of the aspects of 
MultiFinder will not intrude on an appli- 
cation's design. We'll have to wait and 
see how difficult it will be to add signifi- 
cant null-event background processing 
to applications, however. 

This test shows two important things 
about MultiFinder: Where it is now, and 
where it is going. Currently, even with 
unmodified old Macintosh applications, 
you can have several applications open 
simultaneously, but only one—the fore- 
ground task—will be active. But in the 
future, as more and more applications 
add backgrounding capabilities, Multi- 
Finder will start resembling a true 
multitasking environment, with several 
applications doing limited processing 
concurrently. Admittedly, background 
tasks will halt when there is a lot of ac- 
tivity in the foreground task, but one of 
the design goals of MultiFinder was to 
present the user with a responsive ma- 
chine. This responsive nature, which is 
at the expense of the background tasks, 
seems to be a suitable compromise. 


Tom Thompson is a technical editor at 


BYTE (One Phoenix Mill Lane, Peter- 
borough, NH 03458). 
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Task Switching in MultiFinder 


I n this article, we saw how control 
passes from а foreground application 
to GetNextEvent or WaitNextEvent, 
then to a background application and 
back. But how exactly does this happen? 
The Macintosh under MultiFinder isn’t 
a multitasking computer, with an inter- 
rupt-driven multitasking executive dol- 
ing out slices of computer time to inde- 
pendent tasks. Rather, the foreground 
and background applications and Get- 
NextEvent (orWaitNextEvent)arelike 
amiable coroutines, each voluntarily 
handing control back and forth. 

Still, what are the details of switching 
between applications? As expected, the 
software must save the state of the 68000 
or 68020 processor (i.e., the registers 
and program counter). It must also save 


when they begin, and reverse the process 
when they exit. 

The problem with Switcher is that if it 
interrupts and suspends a program with a 
private scrap in the middle of its execu- 
tion, the desk scrap will not contain the 
contents of the most recent cut or copy 
operation. To handle this, Switcher needs 
to perform a scrap coercion, which con- 
verts between the private scrap and the 
desk scrap in the appropriate direction. 

Not being abletocutand paste between 
some applications would have severely 
limited Switcher's usefulness. Fortunate- 
ly, Hertzfeld came up with a convoluted 
but brilliant solution that has been de- 
scribed as "an intricate charade." This 
charade hinges on the fact that all applica- 
tions must be able to exchange data with 
desk accessories via the desk scrap using 
the universally understood TEXT and 
PICT data types. The solution was for 
Switcher to feed the application fake 
events that caused the application to call 
an imaginary desk accessory and paste to 
or copy from it (as the situation re- 
quired). This caused the application to 
convert between its private and public 
scrap, thus enabling it to be switched in 
Or out correctly. 

Itturns out that about 75 percent of the 
time needed to switch between applica- 
tions 1s consumed by the desk-accessory 
charade. Certainly, this scheme could be 
used by new Macintosh applications, but 
Hertzfeld wanted to devise some way for 
them to be "Switcher-friendly" —that is, 
to interact with Switcher faster and more 
gracefully. 

Hertzfeld defined two new events, Sus- 
pend and resume, and specified how an 
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the Toolbox globals area (variables used 
by the Macintosh Toolbox system code 
that help define the application's envi- 
ronment) in low memory. 

In addition, MultiFinder watches ap- 
plications as they load themselves in. If 
they modify any entries in the trap dis- 
patch table (which is often done to cor- 
rect or enhance existing Toolbox rou- 
tines), MultiFinder notes and saves 
these changes. 

MultiFinder saves all this necessary 
information for every application 
currently open in PCBs (process con- 
trol blocks), which are located in 
memory just under the applications 
and just above the free memory and the 
system heap in the Macintosh's ad- 
dress space. 


application could be marked as knowing 
how to react to them (more on that later). 
Such an application responds to a sus- 
pend event by copying and converting its 
private scrap to the desk scrap itself, then 
calling GetNextEvent (at which time 
Switcher will take over and make another 
application active). When it gets a resume 
event, it copies and converts the desk 
scrap back to its own private scrap before 
it resumes executing. So, when Switcher 
sees that an application can handle sus- 
pend and resume events, it sends those 
events to it, knowing that the application 
will automatically coerce the scrap cor- 
rectly (and much faster than the desk-ac- 
cessory charade would have done it). 

Since this mechanism already exists in 
most Macintosh applications, the design- 
ers of MultiFinder decided to recognize 
Switcher-friendly applications and send 
them suspend and resume events, thus al- 
lowing faster switching among them than 
would have been possible using the desk- 
accessory charade. 


MultiFinder and 
* JugglerAware" Applications 
Although MultiFinder works as effi- 
ciently as it can with existing pre- and 
post-Switcher Macintosh applications, it 
turns out there's a way to make Multi- 
Finder interact even faster with newly 
written applications that are, as Apple 
puts it, "JugglerAware." (MultiFinder's 
internal name was “Juggler,” so many of 
the data structures associated with it have 
the word “Juggler” somewhere in them. 
Any application that is JugglerA ware 
should also be Switcher-friendly.) 

A bit of history: Back when the Macin- 


tosh had only 128K bytes of memory, it 
needed every spare byte it could get. To 
make extra room just before giving con- 
trol to a desk accessory, applications 
often threw away code segments loaded 
from disk to free up some memory; then, 
when the application regained control, it 
had to reload the code segment. Obvi- 
ously, such a disk access slowed things 
down perceptibly. 

An application running under Multi- 
Finder is in a very different situation. 
First, there's enough room to keep code 
resources in memory. Second, doing so 
will save the time of a disk access when 
the user reactivates the application. So a 
JugglerAware application saves time by 
not throwing out code resources that a 
few of the older pre-MultiFinder applica- 
tions (MacWrite, for example) would 
have. 

Actually, another mechanism saves the 
JugglerAware application a bit more time 
and implements the strategy mentioned 
above. Under Switcher, a suspend event 
would take control away from the current 
application but leave it activated—its 
menu bar would be shaded, and its scroll 
bars would be filled in. Under Multi- 
Finder, though, an application to be sus- 
pended must also be deactivated because 
it shares the screen with other application 
windows, only one of which can be active 
at a time. So, under MultiFinder, a sus- 
pend event must be followed by a deacti- 
vate event, preferably one that would 
somehow not throw out code resources. 

This presents MultiFinder with an- 
other way to save time. It assumesthat an 
application marked JugglerAware will, 
when it is suspended, also carry out the 
essential parts of a deactivate event. This 
saves some time, in that the application 
does not have to wait for a deactivate 
event, then decode it and act upon it. Also 
note that it carries out the essential parts 
of a deactivate event—that is, the visual 
changesthat show the window is inactive, 
but not the time-wasting unloading of 
code segments. 


MultiFinder and WaitNextEvent 
Under MultiFinder, the Event Manager 
contains both the enhanced GetNext- 
Event discussed earlier and a new Tool- 
box call named WaitNextEvent, which 
allows the calling applicationto surrender 
otherwise wasted time to the background 
process more efficiently. (By the way, 
both calls now include the work formerly 
done by SystemTask.) Apple recom- 
mends that all new applications and up- 
dates to old applications use it in place of 
GetNextEvent. (However, new appli- 
cations must be prepared to execute 
GetNextEvent if WaitNextEvent finds 
continued 
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itself running under Finder or Finder/ 
Switcher.) 
WaitNextEvent is called as follows: 


. Funetion WaitNextEvent 


( mask : INTEGER; 
VAR theEvent : EventRecord; 
Sleep : LongInt; 
mouseRgn : RgnHandle) 

: BOOLEAN; 


Like GetNextEvent, it contains a mask 
field that tells the routine what events to 


ignore, and an event field that returns the 
value of the next event to be processed. 
The two remaining fields allow it to inter- 
act more efficiently with MultiFinder. 

When you use WaitNextEvent in an 
application, you should know approxi- 
mately how long MultiFinder can afford 
to take control away from your applica- 
tion. (The idea is that your guess will 
often be longer than the maximum value 
that MultiFinder would use for an appli- 
cation it knows nothing about.) You spec- 
ify this number in 1/60 second ticks in the 
Sleep parameter. 


Table 1: How Macintosh applications work with different Macintosh 


- 


operating environments. In addition, the Finder-plus-Switcher and 
MultiFinder environments make use of built-in optimizations when running 


applications that recognize them. 


Switcher-friendly MultiFinder 
Old applications applications applications 
Finder Work normally Work normally Work normally 
Finder plus A: must use desk- B: work faster be- Same as B 
Switcher accessory charade cause they respond 
to convert scrap to suspend/resume 
events by convert- 
| ing their scraps 
| efficiently 
| MultiFinder Same as А; Same as B and C * WaitNextEvent 
stealstime more 
also, efficiently; 
* Applications do 
C: GetNextEvent automatic acti- 
steals time for vate/deactivate 
background tasks after resume/ | 
after successive suspend; | 
null events. * Applications 


don't restore/ 

discard code re- | 
sources as part 

of activate/de- 

activate action. 


Table 2: The SIZE ID = —1 resource. MultiFinder examines the data in 
this resource to determine how best to interact with it. 


Type of data Bit(s) Use 
| Flag word 15 Unused by MultiFinder 
14 0 = application does not understand suspend 
and resume events 
1 = application understands suspend and 
resume events 
13 Unused by MultiFinder 
12 0 = application cannot do backgrounding 
= application can do backgrounding 
11 О = application is not JugglerAware 
(MultiFinder-compatible) 
1 = application is JugglerAware 
0-10 Unused by MultiFinder 
| Unsigned longint 0-31 Amount of memory to be reserved by application 
Unsigned longint 0-31 Unused by MultiFinder 
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The value you specify is the maximum 
time MultiFinder will give to background 
applications before coming back to the 
foreground application, given that noth- 
ing but null events are occurring. If a 
non-null, unmasked event occurs, Multi- 
Finder returns control to the foreground 
application as soon as the background ap- 
plication returns control to it. For exam- 
ple, the word processor I’m using blinks 
the cursor a little less than once per sec- 
ond. It could use WaitNextEvent with a 
sleep value of around 30, meaning that, 
even when it is doing nothing, Wait- 
NextEvent will return its control with a 
null event, at worse, twice per second. If 
you give sleep a zero value, it behaves 
like GetNextEvent. 

In some applications, the cursor does 
not blink, and theonly thing an idle appli- 
cation has to worry about is the possibili- 
ty that the user will move the cursor to a 
location that will necessitate a change in 
the cursor shape. The last parameter of 
WaitNextEvent, mouseRgn, helps this 
situation. It specifies a region inside 
which mouse movement does not. cause 
an event to occur. So, by specifying the 
region in which the cursor stays the same, 
you can greatly lengthen the amount of 
time that MultiFinder can devote to back- 
ground tasks. (System software checks 
for mouse movement and repositions the 
cursor at each clock tick—automatically 
and independently of the current applica- 
tion. This means that, by using Wait- 
NextEvent, even considerable mouse/ 
cursor movement will not “yank” control 
back to the foreground application in 
some situations.) 

WaitNextEvent interacts with the 
foreground and background applications 
in much the same way as GetNextEvent 
does in figure I, though a few things are 
different. WaitNextEvent doesn't wait 
for several null events to transfer control 
to a background application; it knows it 
can do so immediately. It also doesn't 
send a periodic null event back to the 
foreground application; the sleep pa- 
rameter tells WaitNextEvent how long it 
can ignore the foreground application. It 
gives control to the background event 
until either sleep ticks pass or a non-null 
event occurs. 


How MultiFinder Works: 

a Summary 

We have three different kinds of applica- 
tions (pre-Switcher, optimized for 
Switcher, and optimized for MultiFinder) 
and three different environments for them 
to run in (Finder, Finder plus Switcher, 
and MultiFinder). Not only do all applica- 
tions run under all environments, but they 
also do so as efficiently as possible. Table 
| summarizes the possible application/ 
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environment combinations. 

MultiFinder looks inside an applica- 
tion for a SIZE resource with ID = — 1 to 
determine how to interact with it. Table 2 
describes the fields. This resource in- 
cludes the memory size to be reserved for 
the application and three MultiFinder 
flags. The MultiFinder SIZE ID = -1 
resource is compatible with the one that 
Switcher-friendly applications use. In ad- 
dition to the JugglerAware flag I have al- 
ready talked about, there is also a back- 
ground flag that indicates whether or not 
the application has a background task that 
it can do when it is inactive and receives a 
null event. The last flag indicates wheth- 
er or not the application recognizes sus- 
pend and resume events. 


Backgrounder and PrintMaster 

One of the design goals of MultiFinder 
was to provide background printing sup- 
port for documents printed on the Laser- 
Writer (it does not support Imagewriter 
documents). MultiFinder does this with 
two programs. The first, Backgrounder, 
is a very small program, always active but 
invisible to the user. It continuously 
scans for the creation of a spool file (the 
disk file created when, with background 
printing enabled, you've sent a file to be 
printed on the LaserWriter). When it de- 
tects one, it launches PrintMaster, a 
larger program that does the actual back- 
ground printing of the spool file. Apple 
uses this two-program approach to mini- 
mize the memory and processor time 
used to watch for spool files. 

PrintMaster provides both information 
about and control of the list of documents 
waiting to be printed. You can make its 
window visible by double-clicking on its 
dimmed icon in the System Folder. In the 
PrintMaster window, you can see what's 
waiting to be printed, change the order of 
printing, cancel or suspend a print job, or 
set a specific time for a document to 
print. PrintMaster's window does not 
show itself unless you ask for itor it needs 
to notify or ask you about something. 


Experiences Using MultiFinder 
You need 2 megabytes of memory and a 
hard disk for MultiFinder to be really 
useful. I worked briefly with a late beta 
version of MultiFinder on a Mac Plus 
with two 800K-byte floppy disk drives 
(the minimum configuration needed) and 
found that I couldn't get more than one of 
my favorite three applications (Microsoft 
Word 3.0, Red Ryder 8.0, and Mind- 
Write) open at once. I checked the 
“About MultiFinder..." menu item in 
the Apple menu (when M ultiFinder is ac- 
tive) and found that, for example, the Red 
Ryder telecommunications program was 
continued 


MultiFinder Technical Notes 


he following covers some rather 

technical topics related to Multi- 
Finder; some of it will be of particular 
interest to software developers: 


The Layer and Window Managers: 

I have already talked about the changes 
to the Event Manager, an enhanced Get- 
NextEvent and the new WaitNext- 
Event. MultiFinder also interacts heavi- 
ly with both the Layer Manager and the 
Window Manager. 

The Layer Manager is a new set of 
Toolbox routines added for MultiFinder 
support. With multiple applications on 
the screen (some with multiple windows 
per application), the Layer Manager ar- 
bitrates the applications’ needs to draw 
to the shared screen. Applications will 
not use the Layer Manager directly ex- 
cept through the calls they make to the 
enhanced Window Manager, which uses 
the Layer Manager directly. 


Background update events: 

Background applications gain tempo- 
rary control of the Macintosh when a 
user event, usually a window being 
dragged, uncovers part of a background 
window. The Layer Manager then 
causes the Event Manager to generate 
update events for that window. The next 
time GetNextEvent or WaitNextEvent 
executes, MultiFinder feeds the applica- 
tion its update events until it processes 
them. This means you should design 


your applications to respond immedi- 
ately to update events instead of (as some 
applications do) deferring them for later 
processing. 


Programming the virtual Macintosh: 

As correct program operation becomes 
more and more a matter of application 
software getting work done by going 
through the proper channels (e.g., draw- 
ing to the screen through QuickDraw 
system routines instead of writing di- 
rectly to screen memory), the Macin- 
tosh becomes less of an actual machine 
and more of an abstract or virtual ma- 
chine that must be manipulated through 
supplied routines.. (This also allows 
Apple to change the physical details of , 
the machine and, by modifying the 
proper routines, ensure that older soft- 
ware will still run correctly.) 


In many ways, current guidelines 
make the Macintosh less tolerant of un- 
official shortcuts that are easier or faster 
to implement. MultiFinder's intricate 
interaction with the Event and Window 
Managers and the desk accessory menu 
means that applications should not try to 
do anything tricky with them. The fre- 
quent swapping of low memory means 
that applications should not read low- 
memory contents if at all possible, and 
certainly not try to change their values 
directly. Apple has a list of guidelines 
that spell out these limitations in detail. 


The Philosophy and 
of MultiFinde 


M ultiFinder was desis, 

ground up by Erich Ringewald, 
Phil Goldman, Patrick Ross, Bayles 
Holt, Scott Douglass, and Jay Patel, al! 
from Apple. It represents Apple's first 
serious redesign of the Finder operating 
system, combining backward compati- 
bility with an underlying design that lay: 
the groundwork for a long line of en- 
hancements to come. 

Apple promises that this and the next 
release of MultiFinder will work on any 
Macintosh and “тау or may not use" 
the 68851 MMU (memory-management 
unit) that is available for the Mac II but 
not the Plus nor the SE. After that, only 
time will tell. "Some number of steps 


jownstream, ' 
"[MultiFinder] will only work on the 
MMU. It may not be the third; it may 
not be the fourth—we don't know how 
many steps Шаг! be. We're going to do 
it as smoothly as possible. Apple's strat- 
egy is ‘Let’s protect our users.’ " 
MultiFinder's cooperative multitask- 
ing contrasts sharply to traditional 
multitasking operating systems, which 
keep control of the computer and dole 
out slices of time to multiple programs 
that are unaware of each other. "The 
way we see it," one Apple programmer 
said, "the OS should be driven by the 
applications—it should deliver services 
and otherwise stay out of the way." 
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using 384K bytes of memory. 

Under MultiFinder, the “Get Info” 
box of an application shows the “sug- 
gested memory size” (which you can’t 
change) and the “application memory 
size" (which you can). By changing the 
latter to fairly minimal values, I was able 
to get both Word and Red Ryder running 
on a 1-megabyte Macintosh. (Word 3.0 
and MindWrite are fairly large applica- 
tions; if your taste runs to smaller pro- 
grams, you might be able to get three ap- 
plications running in a 1-megabyte Mac.) 

MultiFinder takes up over half of an 
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800K-byte disk—even when you discard 
extraneous files—leaving you a maxi- 
mum of 1200K bytes free on a two-floppy 
system for at least two applications and 
your data files. If, like me, you are com- 
mitted to saving your current file on one 
disk and its backup on a different one, 
you'll have to either design your disk di- 
rectories carefully or swap disks to make 
a backup. A hard disk can hold both 
MultiFinder and all your applications, 
leaving your floppy disk drive(s) free for 
data files. You'll be in better shape if you 
have a hard disk. 
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Final Thoughts 

Comparisons to IBM’s OS/2 operating 
system are irresistible: MultiFinder 
should be available by the time you read 
this (OS/2 with its graphic interface 
won't be ready until mid-1988), it works 
with existing applications (OS/2 
doesn’t), and itis free with new Macs and 
$49 for existing users (OS/2 costs $325 
and up). MultiFinder’s only clear short- 
coming is that, according to IBM, all 
OS/2 applications will do true multitask- 
ing; for now, although multiple Mac ap- 
plications can be open, only new ones 
written for MultiFinder can actually do 
some limited work when they are in the 
background. This limitation is actually 
the price of full backward compatibility: 
If Apple had forced ай MultiFinder ap- 
plications to be newly written, then 
MultiFinder—like OS/2—could easily 
have included full multitasking. 

Actually, you might not have to pay 
$49 to get MultiFinder. Apple has stated 
that “‘MultiFinder is also available 
through other sources, including elec- 
tronic distribution services and user’s 
groups." This probably means that the 
files will be available on the major tele- 
communications utilities that are autho- 
rized to distribute Macintosh software. At 
the time this was written, Apple had not 
clarified its plans for distributing Multi- 
Finder through these other channels. 
Since the $49 package, called the Macin- 
tosh System Software Update, includes 
documentation, three disks, and some 
new utilities, you might want to buy it in- 
stead of trying to download it all. 

A potential Achilles’ heel in Multi- 
Finder is its dependence on the quality of 
third-party Macintosh software. Patrick 
Ross, one of the MultiFinder program- 
mers, calls MultiFinder’s new capability 
“cooperative multitasking,” adding that 
MultiFinder depends on background ap- 
plications being “well behaved”; that is, 
that they closely follow Apple’s guide- 
lines for Macintosh software. 

Although handing such critical respon- 
sibility to third-party developers might be 
foolish in the IBM PC world, Apple de- 
velopers have a record of very high com- 
pliance with Apple recommendations. 
Apple tells developers of the necessary 
guidelines long before they release the 
products that need them, thus ensuring 
that recently written applications will 
work correctly. In any case, Apple says 
MultiFinder will not crash, even when 
presented with ill-behaved software—it 
will simply close the offending applica- 
tion and issue an error message. 

Overall, I’m personally impressed by 
what I've seen of MultiFinder so far and 
look forward to using it when the official 
version is released. Ш 


programmers break through to even 
higher levels of productivity. Power- 
ful yet easy to use, ХОГ. minimizes 
your coding time and lets you focus 
on building better applications. 


XQL extends the power of 
Btrieve, SoftCraft’s high-perfor- 
mance file manager, by allowing ac- 
cess to multiple records at a time. It 
frees your application from physical 
file characteristics by providing true 
relational capabilities with data in- 
dependence, data descriptions, data 
integrity and security. 


XQL's three interface levels аге 
a major advance in SQL technology. 
The first two levels, XOL primitives 


nience, are callable 


maximum conve- 


subroutines from 

BASIC, Pascal and C. The third 
level lets you enter SQL statements 
interactively without ever having 
to write a program. 


XQU's extensive DBMS fea- 
tures let you access data by name. 
Field order is independent of physi- 
cal location within the Btrieve 
record. Only records that pass your 
restrictions are returned—in the sort 
order you specify. Fields can be com- 
puted from other fields or constants. 
And you can manipulate composite 
records built from multiple, joined 
Btrieve files. 


Plus, you never pay royalties on 
your XQL applications. 


Put the latest innovation in SQL 
technology to work for you. 


Contact SoftCraft. 


SoftCraft 


ANOVELL COMPANY 
P.O. Box 9802, #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 


ХОГ, $595; Btrieve, $245; multiuser Btrieve, $595. ХОГ requires Btrieve and 
PC-DOS or MS-DOS 2.Х or 3.Х. XQL is a trademark and Btrieve is a registered trademark of SoftCraft, Inc. 
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Texas Instruments OmniLaser™ 2108 


(OMS-PS* 800 
(OMS-PS* 800* 
(QMS-PS* 800 П 


Varityper VT-600 


Silent Writer" LC-890 


Linotype Company Linotronic™ 100 
Linotype Company Linotronic™ 300 


QMS-PS® 2400 


Digital Equipment Corp. 
ScriptPrinter™ 


Apollo Computer Inc. 
Domain/Laser 26" 


Dataproducts Corp. LZR™ 2665 


Apple Computer Inc. LaserWriter® 
Apple Computer Inc. LaserWriter® Plus 


POSTSCRIPT® from Adobe Systems started a revolution in business 
communications. That’s why you'll find POSTSCRIPT in virtually every 
popular laser printer sold today. 

POSTSCRIPT, the page description language, is the unanimous choice 
for some very good reasons. POSTSCRIPT gives you the option of printing 
from an IBM® PC, Macintosh’, or mini/mainframe. | 

With so many printers to choose from, you won't be tied to a single 
vendor. And that gives you the flexibility to buy what’s best for your 
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company's needs. Since POSTSCRIPT is device independent, you can design 
a document, then professionally print it later at a higher resolution. 

You can also choose from hundreds of software programs supporting 
PostScript. And POSTSCRIPT lets you combine text, line art, and even 
digitized photographs on the same page. 

POSTSCRIPT from Adobe Systems. The only two names you need to 
know to join the communication revolution. 

Ask for a demonstration on the POSTSCRIPT printer of your choice. 


With so many to choose from, the hardest decision you = 
à à " "wm. 
may face is which POSTSCRIPT printer to buy. 


Жағы 
SYSTEMS INCORPORATED 


POSTSCRIPT from Adobe. 
The Magic Behind Desktop Publishing. 


All products are registered trademarks and trademarks of their manufacturers. 


Circle 4 on Reader Service Card 


COVER STORY 


The Compag Portable 386 


Just a year ago, Compaq intro- 
duced its first 80386-based 
computer, the Deskpro 386. 
Now Compaq has unveiled 
what it calls its "second-gener- 
ation 80386 computer," the 
Compaq Portable 386. 

Like its predecessor, the Portable 386 
hasan 32-bit 80386 CPU and a socket for 
an 80387 coprocessor and uses a paged- 
memory architecture to achieve high per- 
formance. However, the Portable 386 
clocks these chips at 20 megahertz—25 
percent faster than the Deskpro 386. Not 
only that, but while the Deskpro mea- 
sures 20 by 16% by 6% inches and 
weighs 42 pounds, the Portable 386 mea- 
sures 16 by 8 by 10 inches, reducing the 
machine’s desk footprint by roughly 40 
percent, and it weighs 20 pounds. In fact, 
the Portable 386 fits into the same hous- 
ing used by another Compaq computer, 
the Portable III (see photo 1). 


System Description 

I won't go into much detail of the system 
because it closely resembles Compaq's 
80286-based Portable Ш, already reviewed 
in BYTE (see “Compaq’s New Carryon" 
by John Unger, May). I will provide a brief 
description, and, where necessary, I'll 
point out areas in which the Portable 386 
differs from the Portable III in body and 
from the Deskpro 386 in soul. 

The Portable 386 comes with an 80386 
CPU that is user-switchable among speeds 
of 20 MHz, 8 MHz, and 6 MHz, to main- 
tain compatibility with existing 80286 ap- 
plications. It also has a socket for an op- 
tional 20-MHz 80387 math coprocessor. 
(Early versions of the Deskpro 386 could 
accept only an 80287 chip, since the 80387 
was not yet shipping when the Deskpro 386 
was first released.) 


Tom Thompson is a BYTE technical edi- 
tor with a BSEE degree from Memphis 
State University. He can be contacted at 
BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458, or on BIX as 
"tom... thompson. ” 
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Tom Thompson 


This 20-MHz 80386-based 
computer packs more power into 


a smaller housing 


The system has 1 megabyte of 32-bit 
RAM that has an 80-nanosecond access 
time. Like the Deskpro 386, the Portable 
386's RAM can be expanded to 2 mega- 
bytes on the system board. The Portable 
comes with а 1.2-megabyte, 5!4-inch flop- 
py disk drive that can read 360K-byte flop- 
py disks. A built-in 10-inch-diagonal gas- 
plasma display has a 640- by 400-pixel 
resolution and can present 25 lines of 80 
characters. It can display graphics in sever- 
al modes: 640 by 400 pixels, 320 by 200 
pixels, and 640 by 200 pixels. A 96-pin ex- 
pansion bus connector located at the rear of 
the computer accepts an optional external 
expansion unit that holds two 8- or 16-bit 8- 
MHz plug-in boards. Other optional equip- 
ment includes a 360K-byte floppy disk 
drive that replaces the 1.2-megabyte flop- 
py disk drive, a 1200- or 2400-bit-per-sec- 
ond Hayes-compatible internal modem, 
and expansion boards that let you add up to 
8 megabytes of 32-bit RAM. 

The Portable 386 comes in two ver- 
sions. The Model 40 comes equipped 
with a 40-megabyte internal hard disk 
drive with an average access time of less 
than 30 milliseconds; it costs $7999. The 
Model 100 comes with a 100-megabyte 
internal hard disk drive with an average 
access time of less than 25 ms; this model 
is priced at $9999. 

The Portable 386 can be expanded to 
10 megabytes. You must first add RAM 
to the Portable 386's motherboard to its 
maximum of 2 megabytes, using a 1- 
megabyte memory upgrade kit. To add 
extra memory beyond this point, you 
need a 32-bit memory/modem interface 
board, which allows you to add a 4- 
megabyte memory-expansion board, 
followed by a 4-megabyte memory-ex- 
tension board. 

An optional tape/hard disk backup ex- 


pansion unit attaches to the ex- 
pansion bus connector and lets 
you save the contents of the hard 
disk to 40-megabyte cartridge 
tapes. The backup unit (see 
photo 2) uses DC-2000 tape 
cartridges, although it can read 
(but not write to) DC-1000 tape 
cartridges. 

The system I reviewed had a 40-mega- 
byte hard disk drive, 3 megabytes of 
RAM, an 80387 coprocessor, and an in- 
ternal 2400-bps modem. 


What’s Under the Hood 

The Portable 386 follows the Deskpro 
386’s design of carefully optimizing the 
throughput of the entire computer. This is 
evident in the use of high-speed hard disk 
drives, but the most performance is ob- 
tained by optimizing the computer’s ac- 
cess to 32-bit memory. The memory sub- 
system uses a paged mode of operation 
that, combined with the address pipelin- 
ing mechanism of the 80386, can reduce 
the number of wait states required to ac- 
cess RAM. 

The Portable’s 32-bit memory is com- 
posed of high-speed dynamic RAMs or- 
ganized into physical pages of 2K bytes. 
During consecutive accesses within a 
page, a paged-memory cycle holds the 
row address of the DRAM constant while 
altering just the column address. There- 
fore, a sequential access within a page 
takes zero wait states, while an access 
outside of the page requires a full mem- 
ory cycle of two wait states. 

This arrangement fits in well with the 
address pipelining mode of the 80386, 
where it drives the address and definition 
of the next bus cycle onto the bus before 
the previous bus cycle has been acknowl- 
eged. This gives the memory-decoding 
circuitry time to generate device selects 
before the next address is actually ac- 
cessed; thus, the bus activity of the next 
memory access overlaps the previous 
one. The new address can be accessed at 
once when a new bus cycle begins. 

This paged-memory arrangement, 


coupled with the 80386 pipelining mech- 
anism, means that on the average, a 32- 
bit memory access will take less than one 
wait state, since programs often spend a 
lot of their time in small sections of code 
and, consequently, small portions of a 
memory-address range. Where the Porta- 
ble 386 and the Deskpro 386 differ is that 
the Portable uses DRAMs, while the 
Deskpro uses static-column RAM. 

The Portable 386 uses ST506-compat- 
ible disk controllers for the 40-megabyte 
or 100-megabyte hard disk drives. The 
bus transfer rates are 8 megabits per sec- 
ond and 10 megabits per second, respec- 
tively. While the Deskpro’s 40-megabyte 
hard disk drive has the same access time 
as the Portable 386’s, it has a transfer rate 
of only 5 megabits per second. However, 
the Deskpro 386 Model 130 has a 130- 
megabyte hard disk drive that uses an en- 
hanced small device interface (ESDI) 
controller and has a transfer rate of 10 
megabits per second. 

Like Compaq’s Portable Ш, the new 
computer uses application-specific inte- 
grated circuits (ASICs) to reduce the 
number of components in the computer. 
A paged-memory-controller ASIC pro- 
cesses CPU memory requests and deter- 
mines if the address belongs on the inter- 
nal 32-bit bus or the 16-bit expansion 
bus. For a 32-bit memory access, it also 
determines ifthe address is on the current 
page or a different one. If the address is 
on the current page, a paged memory 
cycle is used; otherwise, a full memory 
cycle is used to access the new page. 

An expansion-bus-interface ASIC sup- 
plies the logic for the expansion-bus buffers 
and latches. The ASIC filters out 32-bit 
bus cycles so they don’t appear on the ex- 
pansion bus, and it translates CPU access- 
es to the bus into the appropriate expan- 
sion-bus signals. It performs data-size 

continued 


Photo 1: Compaq’s Portable 386 puts = 


a high-s peed hard disk, a 20-MHz 80386 
CPU, and an 80387 math coprocessor 
in a Portable IIl housing. 


SYSTEM REVIEW 


Note: Clear housing for photographic purposes only. 
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REVIEW: COMPAQ PORTABLE 386 


Compag Portable 386 

Company DISK ACCESS IN BASIC (IN SECONDS) 

Compag Computer Corp. READ ‘ 

20555 FM 149 0 20 40 60 ва 100 


Houston, TX 77070 
(713) 370-0670 


Size 
16 by 8 by 10 inches; 20 pounds 


Components 

Processor: 20-МН2 32-bit Intel 80386; 
socket for optional 20-MHz Intel 80387 
32-bit math coprocessor 

Memory: 1 megabyte of 32-bit 80-ns 
memory on system memory board, 
expandable internally to 10 megabytes 
Mass storage: 1.2-megabyte 5'4-inch 
floppy disk drive; 40-megabyte hard disk 
drive withlessthan 30-ms access time 
Display: Red-orange 10-inch-diagonal 
flat gas-plasma with 80-column by 25-line 
text and three graphics resolutions: 640 by 
400 pixels, 320 by 200 pixels, and 640 by 
200 pixels; emulates IBM CGA and MDA 
Keyboard: 91 keys; 12 function keys; 
indicator lights for Scroll Lock, Caps Lock, 
and Num Lock; separate numeric keypad 
VO interfaces: RS-232C port with DB-9 
connector; DB-25 Centronics-compatible 
parallel printer port; RGBI monitor port 
with DB-9 connector 


Software 

Diagnostics test, system setup, and 
cache programs; expanded memory- 
management RAM disk 


Options 

20-MHz 80387 coprocessor: $1199 

100-megabyte hard disk drive: $4299 

40-megabyte tape/hard disk backup 
expansion unit: $999 

Expansion unit: $199 

1-megabyte memory upgrade kit for 
system board: $599 

32-bit memory/modem interface board: 
$70 

1- to 2-megabyte memory-expansion 
board (with 1 megabyte of RAM): $799 

4-megabyte memory-expansion board: 
$2199 

4-megabyte memory-extension board: 
$2199 

1200-bps internal modem: $349 

2400-bps internal modem: $699 

MS-DOS BASIC and reference guide, 
version 3.3: $120 

Compaq Portable 386 Technical 
Reference Guide: $149 


Documentation 

Сотраа Portable 386 Operations Guide; 
Compaq Portable 386 Supplemental 
Software Guide 


Price 
Model 40: $7999 
Model 100: $9999 


Inquiry 886. 
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BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 


SPREADSHEET (IN SECONDS) 
RECALCULATE 


== COMPAQ PORTABLE 386 
ms COMPAQ ОЕЗКРВО 386 am IBMPS/2MODEL 80 шш IBM PCAT (8 MHz) 


Compaq Compaq Compaq IBM 
Portable 386 Model 80 Deskpro Deskpro PC AT 

20-MHz 16-MHz 16-MHz 8-MHz 8-MHz 
Test 80387 80387 80387 80287 80287 
Dhrystone* 4699 3626 3748 ' 3748 1590 
Fibonacci 42.29 57.26 53.11 53.12 126.22 
Float 1:15 1.62 1.43 6.80 10.98 
Savage 7.08 9.49 8.95 21.53 37.30 
Sieve 4.76 6.45 5.98 5.99 24.60 
Sort 6.15 7.74 5.58 5.58 43.17 


(“Higher figures denote faster performance.) 


The Disk Access benchmarks write and thenread a 64K-byte sequential text file to a hard 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The 40K Format/Disk Copy benchmark is not per- 
formed on computers with only one floppy disk drive. The 40K File Copy benchmark 
copies a 40K-byte file on the hard disk. The Spreadsheet tests load and recalculate a 
100-row by 25-column Multiplan (1.06) spreadsheet. Tests on the Portable 386 were per- 
formed using Compag DOS version 3.2 and Compag BASIC 3.2. Tests on the Deskpro 
386 were performed using Compaq DOS version 3.1 and Compag BASIC 3.11. The 
table contains the results of C language benchmarks (see “A Closer Look” by Richard 
Grehan in the September 1987 BYTE). All times are in seconds, except for the Dhry- 
stone, which is in Dhrystones per second. 
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conversions as required. It can also gener- 
ate bus cycles to allow devices on the ex- 
pansion bus (typically direct memory ac- 
cess or I/O) to access the 32-bit memory. 

The bulk of the system board support is 
handled by several ASICs. One ASIC 
contains the DMA page registers, the 
memory refresh counter, system ROM 
control, timer and keyboard processor 
clocking, and the real-time clock and 
keyboard logic. It also handles some ad- 
dressing and restart control, nonmask- 
able interrupt logic, and the computer’s 
speaker. Two other ASICs function as 
DMA and interrupt controllers and as in- 
terval timers. Finally, one ASIC manages 
the hard disk interface circuitry, the flop- 
py disk controller and its interface, and 
the serial and parallel interfaces. 


Software and Documentation 
Interestingly, the Portable 386 comes 
with several useful utility programs, 
while the MS-DOS version 3.2 operating 
system, which includes Compaq's ver- 
sion of BASIC, is optional. The utility 
programs, provided оп self-booting 5 4- 
inch floppy disks, let you configure your 
system, test it, and format the hard disk. 

There's also a memory-management 
program, a disk-caching program, and a 
RAM disk program. The Compaq Ex- 
panded Memory Manager (CEMM ) pro- 
gram allows applications following the 
Lotus/Intel/Microsoft (LIM) standard to 
use more than 640K bytes of memory. 
The disk-cache program lets you set up a 
cache memory for the computer's hard 
disk to improve performance. You can 
select the amount of memory to use for 
the cache and whether to allocate it from 
extended memory. The cache program 
cannot be used with floppy disk drives. 

The documentation supplied with the 
Portable 386 that I reviewed included pre- 
liminary versions of the computer's Oper- 
ations Guide and Supplemental Software 
Guide. The Operations Guide explains 
how to set up the computer and get it run- 
ning. The Supplemental Software Guide 
covers how to use the CEMM, the disk- 
cache program, and the RAM disk. It 
also has information on several utilities 
that configure and allow applications to 
use the plasma screen display. 

Also in preliminary form was the Por- 
table 386's two-volume Technical Refer- 
ence Guide. This well-organized manual 
presents a wealth of information for the 
serious programmer. It provides timing 
diagrams and detailed descriptions of the 
system, and it thoroughly documents the 
BIOS calls. 


Performance and Compatibility 
The Portable 386 ran all typical applica- 
tions quickly and with no problems. 


XyWrite 3.06B ran normally on the plas- 
ma display and responded properly to all 
the function keys. The Portable 386's 
speed is impressive. I was able to use the 
XyWrite word processor as an editor for 
modifying the C timing routines, rather 
than using a programming editor. The 
plasma display was readable under the 
fluorescent lights in my office, althoughI 
had to crank up the display intensity to its 
maximum setting to read it. | 

The internal modem worked with Pib- 
term 3.2.5 and responded properly to 
typed Hayes modem commands. Pibterm 
initially refused to dial a number because 
it thought there was a “session in prog- 
ress." A glance in a Hayes modem тап- 
ual led me to issue an AT&C1 command, 
which told the modem not to generate a 
carrier detect on condition, but to look 
for it externally from a remote station. 
From this point, Pibterm worked without 
a hitch and thus verified the modem’s 
Hayes-command compatibility. I com- 
municated with several bulletin board 
systems at 2400 bps without problems. 

I ran the now-traditional C language 
BYTE benchmarks compiled with 
MetaWare’s High C compiler and using 
Phar Lap’s RUN386 version 1.3 рго- 
tected-mode environment. Unfortunate- 
ly, the Portable 386’s СЕММ won't run 


with an application operating in the pro- 
tected mode. However, rather than hang 
the system, CEMM politely steps out of 
the way by prompting: CEMM Privileged 
operation error # 05 - Deactivate 
CEMM and Continue (C) or reBoot (B) 
(ВогС) ? Typing a Catthis point allowed 
the benchmarks to continue. Once the 
CEMM is deactivated, it stays that way 
until you reactivate it using the CEMM 
command. 

To properly evaluate the Portable 
386's performance with its CEMM, I 
also compiled the benchmarks using 
Microsoft C version 4.0. To make the 
Microsoft compiler's output resemble 
the High C code as much as possible, I 
had the compiler optimize the object 
code, use the large memory model, and 
generate 80286 instructions (it does not 
produce native 80386 code). The com- 
piler optimized the application for speed 
rather than for size, and stack-checking 
code was eliminated. The results of the 
Microsoft C compiler tests, with and 
without CEMM, are shown in table 1. 

As far as measured performance goes, 
the Portable 386 has the field to itself. Up 
to now, the Deskpro 386 has led the pack in 
the C language benchmarks with the ma- 
chines tested here. The Portable 386 has 
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The Compaq Deskpro 386/20 


C ompaq plans to introduce a sec- 
ond-generation version of its Desk- 
pro 386 computer: the Deskpro 386/20. 
As the name suggests, the 80386 CPU 
will be clocked at 20 MHz. The com- 
puter can use either a 20-MHz 80387 
math coprocessor or the 80386-compat- 
ible WTL1167 math unit from Weitek 

` Corp.; the CEMM software has been 
modified to allow MS-DOS to access the 
Weitek unit. 

The computer will also use Intel’s 
new 32-bit 82385 cache-controller chip. 
The 82385 can address the 80386's en- 
tire 4-gigabyte address space and imple- 
ments the cache directory, or tag RAM, 
on-chip. The 82385 and a high-speed 
cache, composed of 32K bytes of static 
RAM with a 35-ns access time, are used 
to improve system performance. 

The Deskpro 386/20 comes with 1 
megabyte of 100-ns RAM, upgradable 
to 16 megabytes. Due to the cache, 
faster memory is not required. The 
Deskpro 386/20 offers several choices in 
mass storage: a 60-megabyte hard disk 
with less than 30-ms access time, a 130- 
megabyte hard disk with less than 25-ms 
access time, or a 300-megabyte hard 


disk with less than 20-ms access time. 
The system comes with a 1.2-megabyte 
54-inch floppy disk drive, and a 1.4- 
megabyte 3!^-inch floppy disk drive is 
available as an option. Also available is a 
135-megabyte internal tape drive that 
uses DC-600 tape cartridges. 

What ofthe Deskpro 386? The Model 
40 will continue to be sold as an entry- 
level computer. However, the Models 
130 and 170 will be eliminated, to be re- 
placed by the higher-storage-capacity 
versions of the Deskpro 386/20. 
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REVIEW: COMPAQ PORTABLE 386 
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Photo 2: The Portable 386 with a standard housing and an optional tape/hard disk 
backup unit attached to the back of the computer. 


Table 1: A comparison of the C language benchmarks running with or 
without the Compaq Expanded Memory Manager (CEMM). Since the CEMM 
can’t run protected-mode programs, only the Microsoft C-compiled versions 
of the benchmarks were run. The Microsoft C compiler used was version 4.0, 
and it generated optimized 80286 code using the large memory model. All 
times are in seconds, with the exception of the Dhrystone results, which are т 
Dhrystones per second. Dhrystone parameters are the same as in the table 

on page 136. "CEMM on” means the memory manager was in use; "CEMM 
off” means the memor y manager was disabled. These results are not directly 
comparable to the results in the table on page 136. 


Benchmark Dhrystone Fibonacci Float Savage  Sieve Sort 
Operating mode 

CEMM on 4166 5373 1.24 9.67 9.87 16.20 
CEMM off 4166 53.66 1:21 9.67 9.87 16.17 


Table 2: Results of the floating-point benchmarks using Microsoft C, with 
and without use of a math coprocessor. Note the additional time it took the 
benchmarks to run with the CEMM enabled. All times are in seconds. 


Float Savage 
(80387) Savage (80387) 


Benchmark Float 


Operating mode 
CEMM on 43.19 1.2 324.94 9.67 
CEMM off 26.58 À 210.36 9.67 
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pushed the stakes higher with its faster 
clock rate. The Portable 386 measures inat 
4699 Dhrystones per second, and it comes 
as no surprise that it’s 20 percent faster 
than its nearest competitor: the Deskpro 
386, running at 3748 Dhrystones per sec- 
ond. In fact, the Portable 386 places 20 
percent faster than the Deskpro in every 
benchmark except the Sort. 

Incidentally, Compaq has announced a 
successor to the Deskpro 386 that should 
return that machine to its lead position in 
the benchmarks. See the text box “The 
Compaq Deskpro 386/20” on page 137 
for details. 

For the most part, the effect of the 
CEMM on benchmark performance is 
minimal until you look at the floatin 
point math benchmarks using the soft- 
ware-emulation libraries, as shown in 
table 2. Using the CEMM adds about 16 
seconds to the Float benchmark and 114 
seconds to the Savage benchmark. This is 
the penalty you pay in performance to be 
able to access additional RAM. Compaq 
warns you of this side effect in the Supple- 
mental Software Guide, and the company 
recommends that you disable the CEMM 
if performance is a problem. 

If you are content to operate within 


‘640K bytes of memory, then you can live 


without CEMM. But if your work re- 
quires that you process megabytes of data 
or run large programs, then you'll have to 
accept the overhead of CEMM. Note that 
you must expect this type of overhead in 
any program that uses more than 640K 
bytes of memory, not Just with programs 
running floating-point math. 


A Good Thing in a Small Package 
Ihave only a few complaints with this ma- 
chine, most of them minor. The keyboard 
cable on the unit is far too short: The key- 
board kept sliding toward the machine 
and to the right as I tried to work. I would 
like to have a 34%-inch floppy disk drive 
as an option, although I can understand 
Compaq's desire to support customers 
who own drawers full of 544-inch flop- 
pies. Finally, for the price, the machine is 
possibly too portable: Somebody could 
easily walk out of an office with this 
$7999 computer. À provision for a secu- 
rity cable should be provided. 

On the positive side, the Portable 386 
currently has no rival in the areas of pro- 
cessing power, as well as a housing that 
won't rob you of precious desktop space. 
Many Portable 386s will be purchased to 
bring the power of the 80386 to bear on 
large computing problems, and then, if 
necessary, carried home to finish the job. 
Those who travel a lot and keep in touch 
with work via their portable computers 
will welcome the addition of the 2400- 
bps speed. @ 
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CAME OUT OF A SHARP COPIER’ 


This is an unretouched copy made by Sharp's new full-color copier. 


FREE! A 20" x 30" poster of LeRoy Neiman's "Winning Color" 
when you visit an authorized Sharp dealer Гога Full-color copier demonstration. 


Mr. James MacKenzie 
General Manager, Copier Division 
Sharp Electronics Corp. 
Sharp Plaza, Mahwah, N.J. 07430 
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NAME 


TITLE 


мо | Л FI 

ағы ыл ЧАШ С | 
FROM SHARP MINDS 

COME SHARP PRODUCTS" |7“- 


COMPANY 


ADDRESS 


Circle 269 оп Reader Service Card 
© 1987 Sharp Electronics Corp. 


by LZ 


Sharp's new full-color business 
copier, with its advanced tech- 
nology, makes all others seem 
obsolete. 

It captures all the vibrance of 
the LeRoy Neiman original. That's 
winning color—color that's alive. 

And it can reproduce your busi- 
ness documents with the same 
astonishing results. From layouts 
to computer graphics. 

It also enlarges, reduces, copies 
slides and makes transparencies. 
All in winning full-color at a sur- 
prisingly low price. 

See an authorized Sharp dealer 
for a demonstration. You'll wonder 
how you ever got along without it. 

For more information, call 
1-800-ВЕ-ЅНАКР or mail coupon. 
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Oops. Accidents do happen. 
But fortunately now there is a floppy disk that 
protects aganst these hazards of office life. 
New DataLifePlus? It has a revolutionary (yes, revolu- 
tionary) new recording surface protected by Teflon? So 
Spills wipe clean. Fingerprints harmlessly disappear. And 
data stays safe and secure. 
If youd like more information, call 800-538-8589. 
New DataLifePlus with Teflon. Only from Verbatim. The 
floppy disk for life's minor catastrophes. 
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—- Lifetime Warranty 
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PRO SERVE? " 
XT TURBO 


$629 COMPLETE! 


, PRO SERVE+™ 
10 TURBO 


COMPLETE 
SYSTEM! 


PRO SERVE+ 


91160 AT TURBO 


COMPLETE! ony 33799 


STANDARD FEATURES: STANDARD FEATURES: STANDARD FEATURES: 

ІВМ PC/XT Compatible IBM PC/XT Compatible IBM AT Compatible 

4/8 MHZ CPU speeds 4.77/10 MHZ CPU speeds 6/10 MHZ CPU speeds 

640k RAM Memory Keyboard selectable 1Mb RAM Memory 

Two 360k Diskette Drives 640k Memory One High Density 1.2 Mb Diskette Drive 
8 1/O Slots Two 360k Diskette Drives Hard/Floppy Disk Controller Card 

150 Watt Switching Power Supply 8 ИО Slots 8 ИО Slots 


Reset Switch and Keyboard Lock 
150 Watt Switching Power Supply 
FCC Approved Chassis 

AT Style Keyboard 

High-Resolution Amber Monitor 
Hercules Compatible Graphics Card 
Parallel Port 

User Manual 

Complete and Ready to Run! 


200 Watt Switching Power Supply 
FCC Approved Chassis 

Enhanced AT Style Keyboard 

High Resolution Amber TTL Monitor 
Hercules Compatible Graphics Card 
On-Board Clock/Calendar 

Parallel Port User Manual 


FCC Approved Chassis 

AT e Keyboard 

High-Resolution Amber Monitor 
Hercules Compatible Graphics Card 
Parallel Port 

User Manual 

Complete and Ready to Run! 


LAN & Multi-User Ready 
Complete and Ready to Run! 


Many other configurations and options available. Call Pro Serve for quotes. | 


Requests For Bids on High Volume Orders Welcomed. 
\0000000000000000090000009002 


One Year Limited Warranty - Pro Serve warrants the 
products it manufactures to be free from defects in mate- 
rials and workmanship for a period of one year from the 
date of shipment During this one year period, Pro Serve 
will repair or replace, at its option, any defective prod- 
ucts or parts at no additional charge, provided the prod- 
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PURCHASE WITH CONFIDENCE! 
These customers of ours did: 
Byte Magazine............ 12 Systems! 


100090000 


коо РА Merrill Гупсһ............... 5 Systems! 
ZA ERRARE RR PER OOH? Sperry Corporation. ........ 6 Systems! 


State of Colorado..........15 Systems! 


ААУ 


HARD DRIVES ADD-ON BOARDS idy i 
Seagate Воть Sicar. 81525. Et: one Бал ee ad: шін... 543 Cni namics. есе |. ееееееееее 2 aysremyi 
ate w/contr. T olor Graphics w/Par. Рой....... ctae 
Seagate SOM BAT N. a ЧАРО T ТЕЗ University of Florida... ...... 4. Systems) 
eagate or " ult-Function м a 
Seagate 4OMb or AT I29) 11.499 бы. Pars E Game рой... 69 University of Pennsylvania.... 1 System! 
agate or " МО w/ Ѕег., Par., 
4 B Game Ports. чине: 69 ... And Many More! 
MONITORS 2MB AT RAM Expansion....... 295 
ases MU w/Tlit Swivel Base... $89 Seral Роп.,................... 26 
Color Мопйог............ 269 PRINTERS 
EGA Monitor w/Card.......... 569 Panasonic / Okidata / Citizen 
Toshiba / Hewlett Packard 


MOST ORDERS SHIPPED WITHIN 48 HOURS 


CALL TOLL FREE: 


TERMS: All prices subject to change without 


for credit is subject to a 15% restocking charge. A 
notice.Shlpping is FOB Industry, CA. Minimum 


Returned Material Authorization number obtained 


charge is $2.50,UPS C.O.D. is $3.00 

Arizona residents only, add 6.796 sales 

ар эы extra two weeks а (те when 
paying or company check. No extra 
charge for MasterCard or Visa orders. Add 4% for 
American Express orders. АП shipments sent 
insured, Defective merchandise may be retumed 
for repair or exchange only. Merchandise retumed 


IBM PC/XT and AT are registered trademarks of IBM Corp. 


from Pro Serve in advance must be shown on the 
shipping label for all returns. 


All systems are burned-in and tested for 24 hours. 
We configure systems boards, set up switches, 
format hard drives, perform all diagnostics, and 
check the system with your monitor. All systerns 
are FCC approved: Class 15J, Part B. 


© 1987 Pro Serve Corporation 


== 1-800-621-8285 
= (In Arizona, Call: 1-252-0017) 
м; 34 W. Monroe 300, Phoenix, AZ 85003 


FAX LINE: 1 (602) 252-0032 
Circle 183 on Reader Service Card (Dealers: 184) 


SYSTEM REVIEW 


The IBM PS/2 Model 80 


Curtis Franklin Jr. and Richard Grehan 


Anticipation of the IBM PS/2 
line of computers centered 
around one machine: the Model 
80. The top of the PS/2 line, 
this 80386-based computer 1$ 
the new standard-bearer for 
users of MS-DOS systems. The 
Model 80 makes use of all the 
new features of the PS/2 family, 
including the Micro Channel, 
VGA graphics, and, in some 
configurations, an ESDI (en- 
hanced small device interface) 
hard disk. OS/2 is intended to 
be the operating system of 
choice on the Model 80; for 
now, however, the Model 80 is 
going head-to-head with the 
Compaq Deskpro 386and other 
80386-based microcomputers 
as a fast MS-DOS system. 

The Model 80 is available in 
a number of different configu- 
rations. As the cost of the sys- 
tem goes up, so does the capaci- 
ty of the hard disks and, at the 
top price levels, the clock speed 
of the system. Features of the 
various Model 80s range from a 
low-end configuration with a 
16-megahertz 80386 and а 44-megabyte 
hard disk drive to a high-end configura- 
tion with a 20-MHz 80386 and a 314- 
megabyte ESDI hard disk drive. 

The computer we reviewed was the 
PS/2 Model 80-041, the lowest-level 
Model 80, which comes with 1 megabyte 
of RAM; a 44-megabyte hard disk; 
serial, parallel, keyboard, and pointer- 
device (mouse) ports; a 1.44-megabyte 
floppy disk drive, and VGA graphics. 
The 80386 CPU in the Model 80-041 
runs at 16 MHz. For benchmarking, we 
installed an 80387 math coprocessor in 
the review unit. As reviewed, the Model 
80 has a suggested retail price of $6995. 

[Editor's note: For further information 
on the PS/2 series of computers, see the 
following articles in previous issues of 
BYTE: 'First Impressions: The IBM 
PS/2 Computers, " June; "The IBM PS/2 


How does IBM's 


new 80386-based tower of power 


measure up? 


iN 
LL 


Model 30,” July; "The IBM PS/2 Model 
50," July; "The New Generation: High- 
Tech Horsepower, ” July; “Тһе New 
Generation: Head to Head," August; 
"The New Generation: Under the 
Covers, " August; "The Technical Impli- 
cations of the PS/2," 1987 IBM Special 
Issue; "The 32-bit Micro Channel," 
1987 IBM Special Issue; “Р5/2 Video 
Programming, " 1987 IBM Special Issue; 
"Comparing IBM’s Micro Channel and 
Apple's NuBus, " 1987IBM Issue.] 


The New Look 

The Model 80 shares the new look of 
IBM personal computing with the other 
members of the PS/2 line. In fact, it is 
difficult to look at a Model 60 and a 
Model 80 from a distance and tell the dif- 
ference. The tower configuration of the 
Model 80 is well suited for placing the 


rather large and heavy system 
box on the floor next to a desk, 
and beside a desk is the proper 
location for this box. There is a 
handle on the Model 80, and it 
works well, but this does not 
imply that the 45-pound unit is 
portable. In the BYTE com- 
puter lab, where computers are 
rearranged on an almost daily 
basis, the Model 80 has re- 
mained firmly rooted in the 
spot it first touched down. 

Like all the other PS/2 com- 
puters, the Model 80 uses the 
101-key IBM enhanced key- 
board design. This keyboard 
keeps most of the good design 
features worked out through the 
evolution of the PC AT and 
loses only a few nice touches 
from earlier keyboards, most 
noticeably the extra-large Re- 
turn key from the original PC 
AT. Separate numeric keypad 
and cursor keys, indicator lights 
for Caps, Num, and Scroll 
Lock, and 12 function keys 
stretched across the top of the 
keybodrd complete the tour. 
The feel of the keys is stiff and positive. 

We used the Model 80 with an 8513 
color monitor, which is slightly smaller 
(1 inch diagonally) than the 8512 but has 
a 28-millimeter dot pitch versus the 32- 
mm dot pitch of the 8512. The combina- 
tion of fine dot pitch and etched nonglare 
screen make the 8513 monitor a good 
choice for most applications. 


On the Inside 

Externally, the Model 80 looks just like a 

Model 60, but once you crack the case 
continued 


Curtis Franklin Jr. is a BYTE associate 
technical editor, and Richard Grehan is a 
technical editor. They can be reached at 
One Phoenix Mill Lane, Peterborough, 
NH 03458, or on BIX as "curtf" and 
“rick__g.” 
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IBM PS/2 Model 80 


REVIEW: THE IBM PS/2 MODEL 80 


Company 

IBM Corp. 

113 Westchester Ave. 
White Plains, NY 10604 
(800) 447-4700 


Size 
19 by 23V» by 67 inches; 45 pounds 


Components 

Processor: 80386 running at 16 MHz 
with one wait state; socket for optional 
80387 math coprocessor running at 16 
MHz 

Memory: 1 megabyte of 80-ns RAM, 
expandable to 4 megabytes with 2- 
megabyte daughterboards; 128K bytes 
of ROM 

Mass storage: 1.44-megabyte 3¥2-inch 
floppy disk drive; 44-megabyte hard disk 
Keyboard: 101-key enhanced PC AT 
keyboard 

I/O interfaces: Serial port with DB-25 
male connector; parallel port with 25-pin 
female connector; 6-pin pointing-device 
(mouse) connector; 6-pin keyboard 
connector; 15-pin VGA graphics 
connector 

Graphics: VGA standard graphics—720 
by 400 text; 640 by 480 graphics (16 of 
256,000 colors); 320 by 200 graphics 
(256 of 256,000 colors); 256K bytes of 
video RAM 


Documentation 
IBM PS/2 Model 80 User's Guide 


Software 
Disk cache software, setup programs 


Options 

8503 monochrome monitor: $259 
8512 color monitor: $595 

8513 color monitor: $685 

8514 color monitor: $1550 

8514 display adapter: $1290 
1-megabyte memory expansion: $695 
2-megabyte memory expansion: $1295 
Personal System/2 mouse: $95 

Data migration facility: $33 

IBM DOS 3.3: $120 


Price 

Model 8580-041 with 1 megabyte of 
RAM, a 16-MHz 80386, and a 44- 
megabyte hard disk: $6995 

Model 8580-071 with 2 megabytes of 
RAM, а 16-MHz 80386, and a 70- ` 
megabyte hard disk: $8495 

Model 8580-111 with 2 megabytes of 
RAM, a 20-MHz 80386, and a 115- 
megabyte hard disk: $10,995 

Model 8580-311 with 2 megabytes of 
RAM, a 20-MHz 80386, and a 314- 
megabyte hard disk: $13,995 


Inquiry 883. 
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DISK ACCESS IN BASIC (IN SECONDS) 


BASIC PERFORMANCE (IN SECONDS) 
SIEVE CALCULATIONS 
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SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 
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SPREADSHEET (IN SECONDS) 
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ша ІВМ Р5/2 MODEL 80 ша COMPAQ DESKPRO 386 ша ІВМРС AT (B МН?) 


Model 80 Compaq 386 ІВМ PCAT ` 
Test 16-MHz 80387 16-MHz 80387 8-MHz 80287 
Dhrystone* 3626 3748 1590 
Fibonacci 57.26 53.11 126.22 
Float 1.62 1.43 10.98 
Savage 9.49 8.95 37.30 
Sieve 6.45 5.98 24.60 
Sort 7.74 5.58 43.17 


(* Higher figures denote faster performance.) 


The Disk Access benchmarks write and then read a 64K-byte sequential text file to a hard 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The 40K Format/Disk Copy benchmark is not per- 
formed on computers with only one floppy disk drive. The 40K File Copy benchmark 
copies a 40K-byte file on the hard disk. The Spreadsheet tests load and recalculate a 
100-row by 25-column Multiplan (1.10) spreadsheet. BASIC benchmark programs on 
the IBM PC AT and the Compaq Deskpro were run with MS-DOS 3.10 and GW-BASIC 
3.0; benchmarks on the Model 80 were run with PC-DOS 3.3 and PC-BASIC 3.3. The 
table contains the results of C language benchmarks (see "A Closer Look" by Richard 
Grehaninthe September 1987 BYTE). All times are in seconds, except for the Dhrystone, 
which is in Dhrystones per second. 


and go inside, things change. You find an 
80386 running at 16 MHz, 128K bytes of 
ROM, 1 megabyte of 80-nanosecond dy- 
namic RAM (expandable to 4 megabytes 
using IBM daughterboards), a socket for 
an 80387 floating-point coprocessor, and 
lots of on-board I/O hardware. Addition- 
ally, the system contains battery-backed 
CMOS RAM that consists of 64 bytes as- 
sociated with the clock/calendar, and a 
2K-byte CMOS RAM extension, used by 
the system to store configuration and 
diagnostic information. (IBM documen- 
tation isn’t clear about what the system 
actually stores in this extension RAM, 
simply stating that itis reserved). 

The motherboard bears 10 slots of var- 
ious configurations. Two, toward the top 
of the board and just beneath the power 
supply, accept memory modules of 1 
megabyte each. The remaining slots are 
Micro Channel connectors: four 16-bit 
and three 32-bit channel connectors and a 
16-bit connector with the video exten- 
sion. The topmost 16-bit channel connec- 
tor holds the hard disk controller card. 

As with other members of the PS/2 
line, most of the common I/O hardware is 
provided on the Model 80’s mother- 
board. Looking at the back of the ma- 
chine and proceeding from top to bottom, 
you'll see the keyboard connector, ап 
auxiliary device (i.e., mouse) connector, 
a connector for a parallel printer, a DB- 
25 RS-232C serial connector, and the 
video connector (a 15-pin D-shell driven 
by the Model 80’s VGA system.) This is 
the same video system as on the Models 
50 and 60. 

The Model 80’s 3%-inch disk drive 
controller circuitry is also provided on 
the motherboard. Up to two drives attach 
in daisy-chain fashion via a 40-pin con- 
nector mounted in the upper-right side of 
the machine (as viewed from the side that 
opens). You can format floppy disks to 
either 720K bytes or 1.44 megabytes. A 
snap-out panel on the front of the Model 
80 opens to a mounting framework capa- 
ble of holding two half-height or one full- 
height 5%-inch floppy or hard disk 
drives. (Adding a second hard disk drive 
would be a simple matter of putting to- 
gether the proper cables: The controller 
board has the extra connector, and 
there’s an additional plug on the power 
supply that’s obviously meant for a drive. 
Adding а 54-inch floppy disk drive 
would be a little more difficult—you 
would need a controller board as well as 
the drive itself.) 

Memory-access time on the Model 80 
depends on which device is performing 
memory operations. The 80386 CPU ac- 
cesses memory—ROM as well as RAM— 
with a cycle time of 187.5 ns (including 1 
wait state of 62.5 ns); the direct memory 
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access system runs at 8 MHz and drives 
memory at a 375-ns cycle time, including 
one wait state of 125 ns. IBM's documen- 
tation indicates that the DMA controller 
must perform a minimum of two cycles 
per read or write operation, and a mini- 
mum of three cycles whenever it accesses 
the system board memory. 

You сап expand memory оп the Model 
80 via expansion cards on the Micro 
Channel (when such cards become avail- 
able), up to a total system memory capac- 
ity of 20 megabytes. However, the ad- 
dressing range of the DMA system 15 
limited to 16 megabytes, and IBM’s doc- 
umentation recommends limiting mem- 
ory to this 16-megabyte ceiling. 


Software 

The only software that comes with the 
Model 80 is a setup disk that installs the 
disk cache, sets the clock/calendar, and 
performs other initializing functions. We 
used PC DOS 3.30 as the operating sys- 
tem; we installed it easily, since it comes 
on both 5!4- and 3%-inch disks. Most 
software vendors have announced that 
they will begin selling software in the 
dual-disk formats, but few packages were 
available on 3'-inch disks in time for 
this review, so we also got to exercise 
data-transfer software. 

In the past, we've used Traveling Soft- 
ware's LapLink to move software be- 
tween machines. It worked quickly and 
well on a number of laptop computers and 
on the PS/2 Model 30. On the Model 80, 
it locked the machine. According to the 
information screens, the first file went to 
the Model 80 from the PC AT, but no ac- 
knowledgment was sent. The only re- 
course was to reboot the Model 80, but 
even then there was a startup error (error 
number 1101) as long as the LapLink 
cable was attached to the serial port. We 
finally picked up the IBM Data Migration 
Facility (DMF) and used it to transfer 
files from the AT to the Model 80. It 
doesn't have nifty menus, and it will not 
transfer files from the Model 80 back to 
the AT, but it is simple enough to use and 
goes about its business quickly. 

We ran a number of applications pack- 
ages on the Model 80; all of them ran 
with no obvious problems. Lotus 1-2-3 
(version 1A) flies on the Model 80. 
XyWrite III, Norton Commander, and 
Publisher's Paintbrush 1.0 all work very 
well. AutoCAD version 2.17 (with ADE- 
3 extension) loads and redraws quickly, 
and while no one will mistake a Model 80 
with AutoCAD for a high-end work- 
station, it is fast enough to make detailed 
drawings possible in a reasonable period 
of time. The only problem with Auto- 
CAD came about with CADLisp, the pro- 
gramming language provided with the 


The Model 80 offers 
conservative 
performance at a 
relatively high price. 


package. On three different occasions, 
we got a message that there was insuffi- 
cient memory, and CADLisp was dis- 
abled. This didn't affect the rest of the 
program, and we could find no pattern to 
the problem's occurrence. 

To test a database package, we tried 
Reflex and found that the program ran 
quite well, with the same boost in perfor- 
mance found with other software. 


Point and Shoot 

The Model 80 that we reviewed did not 
come with an IBM mouse, but we at- 
tached a new Microsoft PS/2 InPort 
Mouse to it. This mouse functioned well 
with all but one software package; even 
Norton Commander, which had prob- 
lems with the IBM mouse on Model 30s 
and Model 50s, made good use of the 
mouse on the Model 80. 

Unfortunately, the program that didn't 
"see" the mouse is a program that most 
people agree desperately needs one: 
Microsoft Windows. Using Windows 
version 1.03, we tried listing every point- 

continued 


Photo 1: The interior of the computer, 
with panel removed. The power supply 
is at top. Memor y mounts between 
power supply and hard disk. Micro 
Channel expansion slots (16- and 32- 
bit) are at bottom left. A second hard 
disk drive would mount in the rails at 
right center of the photo. 
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Circle 347 on Reader Service Card 


UNIX is а trademark 
ol AT & T Bell Laboratories. 


SORD’s M680UX Series 
sets a new standard in performance. 
“ Operable with UNIX" 
" Astonishing speed: use of 32-bit Motorola 68020 CPU 
* Easy expansion: VME bus architecture. 
Also available on OEM basis. 


Ого 


SORD COMPUTER CORPORATION 

20-7, Masago 5-chome, Chiba-shi, Chiba, 260 Japan 

TEL (0472}79-2671 TLX 3722484 SORDC J FAX (0472)77-6696 
New York: (212)759-0140 


UTAH 


COBOL. 


NEW 
VERSION 4.0 

For IBM&PC's, XT's, АТ and other DOS machines. € 
Thisisthe oneyou'veheard so much about - with fast | 
compile times, small object code modules, по royal- 
ties, and clear error messages. Version 4.0 is based 
upon ANSI-74 standards with new features including: 

e Multi-key Indexed files with up to 24 keys. This advanced feature requires the software 
package Btrieve®Which is optionally available. 

e Windowing, pop-up's, color and overlays. This advanced feature requires the software 
package Saywhat?!'^ which is optionally available. 

e ACCEPT numerics with decimal point alignment, numeric checking, AUTO-SKIP, SECU- 
RITY, LENGTH-CHECK, EMPT Y-CHECK. 

e Fast memory mapped DISPLAY's (1, 5) ERASE, BEEP, ATTRIBUTE. 

eL evel 88's - READ INTO - WRITE/REWRITE FROM - and DELETE. 

e An easy to use, COBOL source code EDITOR with auto line numbering, A-margin, B- 
margin tabbing with full screen cursor control. 

Current customers can receive the new version by sending in their original diskette and 
$30.00. This offer expires Dec. 31, 1987 

Also available: Utah FORTRAN, Utah BASIC, Utah PASCAL, Utah PILOT, Btrieve and 
Saywhat?!. Used by 50,000 professionals, students and teachers іп 40 countries. 


SINCE 1977 

ELLIS COMPUTING™ 
To order call: 5655 Riggins Court, Suite 10 
(702) 827-3030 Reno, Nevada 89502 


IBM is a registered trademark of International Business Machines, Inc. Btrieve is a registered trademark of Softcraft, Inc. 
SAYWHAT?! is a trademark of The Research Group. Utah COBOL is a trademark of Ellis Computing, inc. © 1987 Ellis 
Computing Inc. 
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ing device оп the setup menu, to no avail. 
Windows ran, but it could take com- 
mands only from the keyboard. It was not 
until we tried an alpha-release (very early 
testing) version of Windows 2.0 that the 
Microsoft Mouse was recognized. This 
version ran with no discernible problems, 
although we did not try to run any of the 
third-party software designed to run with 
Windows. 


The Verdict (For Now) 

Much has been made of the performance 
competition between the PS/2 Model 80 
and Compaq Deskpro 386. The bench- 
marks were run with numeric coproces- 
sors installed on all machines. We found 
that the benchmarks indicate a decided 
advantage for the Compaq. There was not 
a single C language benchmark for which 
the Model 80 posted a faster time than the 
Compaq. 

IBM has created a huge problem for 
anyone trying to analyze the Model 806, or 
any of the PS/2 line. In announcing the 
PS/2 family of computers, IBM stressed 
that the Model 80 is designed to support 
multitasking, high-performance single- 
user applications, and multiuser installa- 
tions. These roles depend on systems 
software, applications software, and con- 
nectivity hardware and software, none of 
which is currently available. So, for now, 
the Model 80 must be judged against a 
host of 80386-based computers, led by 
the Compaq Deskpro 386, as a very fast 
MS-DOS machine. How does it compare 
with these? 

Users have come to expect IBM micro- 
computers to be conservative in perfor- 
mance and relatively high in price. The 
Model 80 does not disappoint in either of 
these respects. For most operations, the 
Deskpro is a faster computer. In disk op- 
erations, the ALR 386/2 matches the 
speed of the Model 80. Each of these 
competitors can be purchased at a lower 
price than the Model 80. In addition (and 
a point that we have not dwelled on in this 
review), almost all the other 80386 com- 
puters can make use of expansion boards 
currently on the market. 

Although the Micro Channel has much 
to recommend it from a technical per- 
spective, the fact remains that there are 
precious few boards currently available 
for the bus. Admittedly, this is less of a 
problem for the PS/2 family than for pre- 
vious IBM computers, since more basic 
functionality is built into the computers 
as they come from the factory. However, 
if you are used to modifying your ma- 
chine to fit your needs, and especially if 
those needs are somewhat specialized, 
the dearth of add-ins can be a severe 
constraint. 

continued 
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_ Genius Begins Y with A Great Idea ... 
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ut The Idea 

What follows is the time consuming task 4 ives 
form and function to the idea. 

That's why we concentrate on building into our soft- 
ware development systems functions and features 
that help you develop your software ideas in less time 
and withless effort. 

We've started 1987 by releasing new versions of 
our MS-DOS, Macintosh, Amiga, ROM, and Apple // 
C development systems. Each system is packed with 
new features, impressive performance, anda little bit 
more genius. 


— - performance, авола мата Каз: 
tures and utilities, and pricing that is unmatched 
make the new Aztec C86 the first choice of serious 
software developers. 


Aztec C86-p Professional System .. 
е optimized С with near, far, huge, small, and large 
memory + Inline assembler + Inline 8087/80287 + 
ANSI support + Fast Float (32 bit) + optimization 
options « Manx Aztec 8086/80x86 macro assembler 
е Aztec overlay linker (large/small model) е source 
level debugger е object librarian © 3.x file sharing & 
locking ® comprehensive libraries of UNIX, DOS, 
Screen, Graphics, and special run time routines. 


Aztec C86-d Developer System ...... $299 
è includes all of Aztec C86-p • Unix utilities make, 
diff, grep • vieditor * 6 + memory models ¢ Profiler. 


Aztec C86-c Commercial System..... $499 
• includes all of Aztec C86-d • Source for library rou- 
tines * ROM Support * CP/M-86 support * One year 
of updates. 


Aztec C86 Third Party Software 


A large array of support software is available for Aztec 
C86. Call or write for information. The following is a 
list of the most requested products: ® Essential Graphics 
e C Utility Library е Curses • Greenleaf Communica- 
tion, General, and Data Window e Halo • Panel+ * 
PC-lint e PforCe е Pre-C • Windows for C e Windows 
for Data e C terp e db. Vista е db-Query е Phact e 
Plink-86 Plus ® c-tree е r-tree е Pmate. 


3 /М ө 5-80 8080/2780 | | 
C compiler, 8080/7280 assembler, linker, галан, 
UNIX libraries, and specialized utilities. 


Aztec С 1-с (CP/M-80 & ROM)........ $349 
Aztec CII-d (СР/М-80)............ . .$199 
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N xw Amic EE Release 
Amiga user groups across the USA voted Aztec 
~68k/Am release 3.3 the best Software Development 


3ystem for the Amiga. Release 3.4 is more impres- 
sive. 


Aztec C68k/Am-p Professional ...... $199 
A price/feature/performance miracle. System in. 
cludes: optimized C е 68000/680x0 assembler * 
38881 support • overlay linker е UNIX and Amige 
ibraries * examples. 


Aztec C68k/Am-d Developer ........ $299 
The best of Manx, Amiga, and UNIX. System іп: 
sludes: all of Aztec C68k/Am-p © the Unix utilities 
make, diff, grep and vi. 


Aztec C68k/Am-c Commercial . ...... $49€ 
Aztec C68k/Am-d plus source for the libraries anc 
one year of updates. 


Sy wile 
-ог code quality, reliability ы. ‘soli professional 
features, Aztec C for the Macintosh is unbeatable. This 


?ew release includes features and functions not found 
in any other Macintosh C development system. 


Aztec C68k/Mac-p Professional ...$199 
е MPW source level compatibility е TMON, MACSBUG, 
and MACNOSY support e powerful symbolic debug- 
ger e optimized C е 68000/680x0 assembler • 68881, 
IEEE, and SANE support © overlay linker е UNIX and 
Macintosh libraries e mouse editor e examples. 
Aztec C68k/Mac-d Developer ..... $299 
The best of Manx, Macintosh, and UNIX. System in- 
cludes: all of Aztec C68k-p ® ProFiler ® the UNIX utilities 
make, diff, grep e vi editor. 

Aztec C68k/Mac-c Commercial... .$499 
Aztec C68k/Am-d plus source for the libraries and one 
year Of updates. 


-. огу. : 
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Aztec C65 is the only commercial quality С com- 
piler for the Apple Il. Aztec C65 includes C compiler, 
6502/65C02 assembler, linker, library utility, UNIX li- 
braries, specia! purpose libraries, shell development 
environment, and more. Àn impressive system. 


Aztec C65-c Commercial ........... $299 
e runs under ProDOS е code for ProDOS or DOS 3.3 
Aztec C65-d Developer. ............ $199 


è runs under DOS 3.3 e code for DOS 3.3 


Aztec C80 (TRS-80 3&4) . . ... ‚......$199 
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Manx Software Systems 
| Industrial Way, Eatontown, NJ 07724 
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МАСТ дами РНЕ. 
Cum TM Рато inc мепа № С V6 


sant Кы DUA ТЫ Соо шоа бооп Argis B. 
Ако Shack. Атыра ТЫ Commoda ini | ұра ТАҒАЛЫ уан TM DEC атыс ТЫ Мала Boones = л== 


УМ oystems 
5502/65С02 * 8080/280 » 8086/80х86 * 680х0 
Ап IBM or Macintosh is not only a less expensive 
way to develop ROM code, it's better. Targets include 
the 6502/65C02, 8080/280, 8086/80х86, and 680x0. 

Aztec C has an excellent reputation for producing 
compact high performance code. Our systems for 
under $1,000 outperform systems priced at over 
$10,000. 


Initial Host Plus Тагдеї............. $750 
Additional Targets 
ROM Support Package............. 


Sun. D )P-11 ROM i 
Call for information on Vax, PDP-11, Sun and other 
host environments. 


| CF | | 

These С осоре systems are unbeatable for 
the price. They are earlier versions of Aztec C that 
Originally sold for as much as $500. Each system 
includes C compiler, assembler, linker, librarian, 
UNIX routines, and more. Special discounts are 
available for use as course material. 


C’ Prime 


MostAztecC systems are available ascross devel- 
opment systems. Hosts include: PC/MS-DOS, Mac- 
intosh, CP/M, Vax, PDP-11, Sun, and others. Call for 
information and pricing. 


now то Decome An Aztec ч User 

To become a user call 800-221-0440. From NJ or 
international locations call 201-542-2121. Telex: 
4995812 or FAX: 201-542-8386. C.O.D., VISA, 
MasterCard, American Express, wire (domestic 
and international), and terms are available. One 
and two day delivery available for all domestic and 
most international destinations. 

Aztec C is available directly from Manx and from 
technically oriented computer and software stores. 
Aztec Systems bought directly from Manx have a 30 
day satisfaction guarantee. 

Most systems are upgradable by paying the differ- 
ence in price plus $10. Site licenses, OEM, educa- 
tional, and multiple copy discounts are available. 


To order or for more information call today. 


In NJ or international call (201) 542-2121 eTELEX: 4995812 


Мона E T СРМ TM aS Pera tu 


Маса Суета PANEL TM aem 
Force ТАА Phoema, nC NIE T е. 
м 


The Model 80, like most IBM prod- 
ucts, is solidly engineered and well built. 
The modular construction of the Model 
80 takes personal computers out of the 
world of the “home-brewer”’ and into the 
white-coated realm of professional com- 
puting. The PS/2 family marks an impor- 
tant turning point in the relationship of 
microcomputer users to their machines. 
In the newIBM world, the days of jumper 
wires and "hardware hacks" seem des- 
tined to become a fading memory. 

The most important question for the 
buyer of an 80386 computer is whether to 
wait for the promises of IBM to material- 
ize or make use of what is here now. If 
you need a fast, powerful computer to run 
MS-DOS programs, there are 80386- 
based ways to do it that cost less and show 
performance equal to or better than the 
Model 80. The competitors also have the 
crucial] ability to make use of existing 
hardware for expansion. 

If, on the other hand, you need the ca- 
pabilities that IBM has talked about, and 
if networking, talking to IBM main- 
frames, and using (still-under-develop- 
ment) Micro Channel add-ins are impor- 
tant to you, then the PS/2 Model 80 is, 
quite frankly, the only game in town. We 
hope the prize will be worth the wait. 8 


REVIEW: THE IBM PS/2 MODEL 80 


VIEWS FROM BIX: 
THE PS/2 MODEL 80 


ibm.ps/reviews #2, from John Gotwals. 


1. How do you justify your statement 

that 08/2 1s "the operating system of 
choice оп the Model 80?" First of all, 
05/2 will not (at least at first) use any 
386-specific features. In fact, we 

have to wait for either Windows 386 or 
05/3. Second, IBM will "soon" announce 
AIX for the Model 80. Maybe AIX will allow 
DOS programs to run 4s 4 task under AIX? 


2. If you purchase the 80386 memory- 
expansion option, you will get 2 megabytes 
for $1595. Your article does not 

mention that you can add memory to this 
board by purchasing 2-megabyte 

expansion kits for $1295 each. You can add 
up to two kits, fora total of 6 

megabytes of memory per 32-bit slot. 


3. Your review should mention that the 
Setup disk (reference disk) includes 
advanced diagnostics. Pressing 
Control-A at the main menu will bring up 
the advanced diagnostics. For some 
reason, this feature is not mentioned in 
the Quick Reference document that 

comes with the computer, but the Service 
Manual, part number 68X2255, contains 
this information. 


ibm.ps/reviews ЯЗ, from Glen Sunada. 


08/2 trashes the 32-bit registers of 

the 80386 and therefore does not looklike 
the operating systemof choice. I would 
prefer to use the Xenix operating system 
on the Model 80. 


ibm.ps/reviews #9, from Barry Nance. 


Anyone planning on using power 
connectors from the power supply (for any 
reason whatsoever) should realize that 
(a) the cable connectors are slightly 
different from those used in previous 
machines (e.g., XTs and ATs), and (b) 
there are only three outlets: one 

special harness that goes to the 
motherboard, one cable that goes to the 
hard disk drive, and a third empty outlet. 
That's all there is from the power 


supply. 


ibm.ps/reviews #10, from Eric S. Klein. 


You neglected to mention the biggest 
software incompatibility of the Model 80: 
The 05/2 developer kit will not run on 

it! So if you wish to develop projects for 
05/2, you'd better buy а Compaq. If you 
don't care about 05/2, then the Model 80 is 
а fine machine to buy. 
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Distribution 


81 Great Oaks Blvd., San Jose, CA 95119 
1-800/672-3470, ext. 897 California 
1-800/538-8157, ext. 897 Outside California 
408/629-5044 International 
“ріп shipping. In California add tax. 
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THE 


IMPROVED 
VGA 


Extending across barriers of 
graphics incompatabilities, ATI 
introduces a VGA improved 
performance card - VIP. 

VIP delivers the IBM PS/2 VGA 
standard to ІВМ PC/XT/AT and 
Model/30 users, providing an 
upgrade path to the 
outstanding world of VGA 
graphics. 


| Totally compatible with the ATI 


EGA WONDER, users have the 
unique ability to display EGA, 
Color/Graphics and Hercules 
software on monochrome, RGB 


‚ and EGA monitors. 


| sae N ) No e 


* Compatible to IBM Video 
Graphics Array (VGA). All 17 
modes. 

• Runs EGA/CGA/Hercules & 
132 column software on IBM 
PS/2 Analog', Multisync, 
EGA, RGB, TTL monochrome, 
PC Portable, Compaq 
Portable? monitors. 

° Softsense automatic mode 
switching. 


| * Automatic analog monitor 


detection. 


| * High resolution 800 x 560 


graphics for Multisync 
monitors with drivers 
supplied for Windows, Gem. 
Ventura, Autocad. 


Call today at (416) 756-0711 for 
more information. 


! 132Colums not avallable on ІВМ PS / 2 Analog 
Monitors 
2 Compaq via optional Compaq Expansion Module 


Trademarks: IBM, PS/2, Model 30, VIDEO GRAPHICS 
GA. CGA, - International 


Business Machines Corp.: HERCULES - Hercules 
Computer Ws inc.: Multisyec ~ NEC Home 
Electronics Соер.; COMPAQ ~ — pag rm 
Corp: WINDOWS - Micrasaft inc.; MM 
Нгзса МЕ: VENTURA - Xerox Carp.: А 0- 


© % 


TECHNOLOGIES INC. 


ATI Techaologzs Ine 1351 Viciena Park Arr Svarhorwog) Datena Canto 
МІМ УЧ? Tet MIARTSOOTT Teler "ына Ға нін 236 0700 


Ideal Working Conditions 
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If you're looking for a high-speed laser feeders, combined with PageLaser12's 


printer that can easily handle as many as 
25,000 pages а month, the new Toshiba 
PageLaser12° 15 the machine for you. 

It thrives in any high-volume office 
environment. Whether it consists of a 
productive single user, or a network of 
multiple users sharing the workload. 

PageLaserl2’s extended product life 
might help to explain its hard-work 


йо 
тал тағанын eee 


standard cassette feeder, give you а paper 
capacity of 750 sheets. 

That's 500 sheets more than most 
other laser printers. 

But heres the best part. With three 
paper feeders, you can now print multiple 

per types and sizes automatically. Letter, 

egal, letterhead, even labels can be ac- 
cessed with no physical change. 


mentality. At up to 1.2 million сш МИ What's more, our optional 
pages, it’s three times more dur- == Жин. zm proprietary envelope feeder 
able than other laser printers = —- | X» 8 lets you print large quantities 
You'll also have an equal ^ | = a of envelopes without con- 
appreciation for its advanced | | stantly banging away on 
paper handling м. ‚ your office typewriter. 
options. Our | | You can also use the 
‘Toshiba-made 5 6 same font stylethatappears . 
dual-bm paper — on your letters to create a 
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For The PageLaserlZ. 


more professional, unified look. 
But dont think for a second all 


these bells and whistles slow down | —— s 


performance. At 12 pages per 
minute, PageLaserl12 is up to 50% 
faster than many other laser printers. 

As for multiple emulations, HP 
LaserJet 500 Plus? Diablo? IBM® 
Graphics, Qume® and Toshiba P351 all 
come standard, as do parallel/serial 
interfaces. There's also a 1.5MB memory 
option for full-page 300 dpi graphics. And 
our optional output Jogger/collator ensures 
easy separation of multiple copy output. All 
of which means PageLaser12 can meet the 
needs of any office worker. 

A complete library of ‘Toshiba font car- 
tridges is available with multiple HP Laser- 
Jet-compatible fonts on each cartridge. And 


p 


| 


"ns 
cra 


of the lowest desktop laser costs per 
page in existence. 
To top it off, you get all this 
high-volume ingenuity, speed 
апа flexibility for what you'd ex- 
\ pect to pay for a less equipped 
low-volume laser printer. 
So if your business prospers on high 
volume, get the laser printer that does the 
same. The PageLaser12. 

For more details, call 1-800-457-7777 
for the name of the Toshiba printer and 
зе dealer nearest you. 

hen see how well PageLaser12 
performs in your surroundings. 


IBM isa repistered trademark of Intemational Business Machines Corporation. Diablo is a registered 
trademark of Xerox Corporation. Qume is a registered trademark of Qume Corporation. Laser jet 
500 Plus is a registered trademark of Hewlett-Packard. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America, Inc., Informatien Systems Division 
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Mitsubishi Diamond Scan? 
The New Standard 


In Multi-Application Monitors. 


Introducing Model AUM-1371A—The Single 
Solution Monitor Ideally Suited For Applications 
Ranging From Monochrome Text To Full-Color, 
High Resolution Graphics. 


Introducing the newest, most versatile high resolution color 
monitor in the industry today—Mitsubishi’s Diamond Scan 
(Model AUM-1371A). 

Actually five monitors for thepriceof one, the Diamond 
Scan delivers everything you'll ever need in a multi-application 
monitor. Including full compatibility with the IBM? PGC/ 
EGA/CGA/MDA and Monochrome Hercules graphics 
boards. And for even greater flexibility, the Diamond Scan also 
accepts NTSC video input. 

Exceptional design characteristics allow for a resolution up 
to maximum 800 horizontal dots and maximum 560 vertical 
lines on a 13V" viewing area. What's more, Mitsubishi's 
Diamond Scan incorporates propri- 
etary auto-scan circuitry which 
automatically locks onto any hor- 
izontal frequency from 15.6KH: to 
35.0K Hz, and any vertical frequency 
from 45Hz to 75Hz. 


х 


Graphic Board Compatibility” 


Quadram QuadEGA ProSync STB EGA Multi Res 
О Orchid Turbo EGA/Turbo РСА Everex Micro Enhancer 
[ Sigma Designs Color 400 ГІ Hercules 
Г] Video 7 Vega-Deluxe (IBM VGA, PGC, EGA, CGA 
[ ODP VIVA 640/800/1000 Г] AST Research AST-3G/Model I 
С Paradise Auto SW EGA Г1 ATI Graphics Solution/EGA Wonder 


*Partial List Only 


Diamond Scan is a trademark of Mitsubishi Electronics. IBM is a registered trademark of 


International Business Machines Corp., Diamond Matte is aregistered trademark of Mirsubishi Electric Corp. 


© 1987 Mitsubishi Electronics America, Inc. 


Other advanced design features include a high resolution 
CRT with .31 dot pitch, automatic screen image adjustment, 
super-high contrast panel glass for improved visibility and 
Diamond Matte® coating for maximum glare reduction. All 
packaged in a compact, ergonomically styled plastic cabinet. 


TTL Input D-9 Pin 

Cable Assignments | 

and Signal Levels L T i it 
Analog Input D-25 Pin | 


Cable Assignments 
and Signal Levels 


NTSC Video Input 


Move up to Mitsubishi’s Diamond Scan—the new standard 
in performance and versatility by which all others will be 
compared. 

For additional information and the location 
of your nearest distributor, call Mitsubishi today 
at 1-800-556-1234, Ext. 54. In California, call 
1-800-441-2345, Ext. 54. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 
991 Knox Street, Torrance, CA 90502. 


©compenFall '87 EA Ж Nevada 
We've Got A Great Picture 
In-Store For You. 
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Acer 1100 and Micro 1 386+ | 


As systems based on the 80386 
processor proliferate, they are 
changing from high-priced, 
premium machines to machines 
nearer the price range of AT- 
class computers. This afford- 
ability does not necessarily 
compromise performance, 
however, since many of the 
newer systems provide distinct 
improvements over earlier 
80386 designs. The $5195 Acer 
1100 and the $4290 Micro 1 
386+ both fall in this group of 
lower-priced, powerful 80386 
personal computers. 


Memory Design 

At first glance, all the new 
80386 computers have similar 
features. They typically provide 
1 megabyte of standard RAM 
and use a 16-megahertz 80386. 
But within this specification, 
the designer has lots of room for 


system performance, particu- 
larly in memory-subsystem de- 
sign. The machines under re- 
view use different memory 
designs. 

The Acer 1100 uses an ex- 
pensive but simple design: fast-access, 
fast-response RAM. The Acer 1100 
comes standard with 1 megabyte of RAM 
on the motherboard. RAM is expandable 
to 8 megabytes with a single, proprietary 
32-bit expansion slot; expanding RAM 
beyond 8 megabytes requires an AT-com- 
patible 16-bit memory board, with 
slower access times and transfer rates. 

The Acer’s system RAM is mostly zero- 
wait-state, 100-nanosecond dynamic 
RAM. As a result, memory accesses by the 
microprocessor run unimpeded, no matter 
how the RAM is being used or what order 
memory locations are accessed. The 
Acer’s memory system runs processor- 
bound programs about 5 to 6 percent faster 
than the Compaq Deskpro 386 and over 20 
percent faster than the Micro 1 386+. 


1... 


trade-offs between price and REN 


by Ed McNierney 


Two powerful 80386 
computers with high-speed 
hard disk systems 


.. 
TEIL à 
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The Micro 1 386+ (left) and the Acer 1100 (right). 


The Micro 1 386+ is designed around 
the 80386 motherboard manufactured by 
Intel. As a result, the options open to the 
Micro 1° designers are extremely limited. 
The unit I reviewed had 2 megabytes of 
installed RAM: 512K bytes was standard 
on the motherboard, and 2 megabytes re- 
sided on a memory board in one of the sys- 
tem’s two 32-bit expansion slots. The other 
32-bit slot can hold another 2-megabyte 
board; thus, you can expand the system to 
4% megabytes of fast 32-bit RAM before 
you have to use slower 16-bit boards. 

The RAM system in the Micro 1 uses 
120-ns dynamic RAM with either one or 
three wait states depending on the type of 
memory access involved. The system 
uses an interleaved memory design: 
successive 32-bit double words are stored 


in alternate banks of RAM, 
and programs that access 
memory sequentially read 
first from one bank and then 
from the other. This type of 
memory access runs with one 
wait state. However, if the ap- 
plication reads two successive 
32-bit quantities from the 
same bank of RAM, three wait 
states must be inserted. The 
Compaq Deskpro 386 uses a 
similar memory design with 
faster RAM, andthe Micro 175 
performance averages about 
15 percent slower than the 
Deskpro 386. [Editor’s note: 
See “The Compaq Deskpro 
386” product preview in the 
November 1986 BYTE. | 


Disk Systems 
The other major contributor to 
the performance of an 80386 
system is its hard disk subsys- 
tem. Both of the machines that I 
reviewed used Western Digital 
disk controllers with 40-mega- 
byte MiniScribe hard disk 
drives, and both showed dis- 
tinct performance improve- 
ments over the Deskpro 386. 
The effective data-transfer rates (a 
measure of the overall throughput of the 
disk system), as measured by Core Inter- 
national’s CORETEST utility, were 
161.8K bytes per second for the Micro 1 
386+ and 253.7K bytes per second for 
the Acer 1100, compared to the Desk- 
pro’s 235.3K bytes per second for its 40- 
megabyte hard disk. Although disk ac- 
cess times are a more popular means of 
measuring disk speed, they measure only 
a small part of the disk system and can be 
continued 


Ed МсМетеу is a principle engineer 
at Lotus Development Corp. You can 
contact him at 53 Hubbard Ave., Cam- 
bridge, MA 02140, or on BIX as 
“тсеа. ” 
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REVIEW: ACER 1100 AND MICRO 1 386+ 


misleading. Both of these machines pro- 
vide visibly faster disk access than the 
Deskpro 386, but the access times of 
their disk drives are actually slower than 
the Deskpro’s (33.2 milliseconds for the 
Micro 1 and 27.7 ms for the Acer, as 
compared to Compaq's 22.2 ms). 

To measure the effect of combined disk 
and memory performance in a real-world 
application typical for an 80386 machine, I 
installed Borland's Turbo C 1.0 on each 
machine and built the sample MicroCalc 
spreadsheet provided with the Turbo C 
package. This spreadsheet, provided in 
source-code form, represents over 7700 
lines of C code. I compiled the program 
and then linked it with the Turbo C librar- 
ies. The compilation and linking was under 
the control of a make file and was run in- 
side Turbo C's interactive editing environ- 
ment. The results of this test surprised me: 
The Deskpro 386 took 71 seconds to re- 
compile and relink the entire spreadsheet 
program, while the Micro 1 took 31 sec- 
onds, and the Acer 1100 only 24 seconds. 


Acer 1100 

The Acer 1100 systemthatI reviewed was 
the Model 40E, with a system unit, key- 
board, EGA display adapter, monitor, 
1.2-megabyte floppy disk drive, 40- 
megabyte hard disk drive, 1 megabyte of 
system memory, serial port, parallel 
port, a socket for an 80387 coprocessor, 
and MS-DOS version 3.2 with GW- 
BASIC. Eight expansion slots are pres- 
ent: two 8-bit slots, five AT-style 16-bit 
slots, and one proprietary 32-bit slot for 
memory expansion. The EGA board was 
ATI Technology's EGA Wonder with 
BIOS version 1.07, and the system unit 
used the Award BIOS 386 version 1.00. 
The Acer 1100 is certified as FCC Class 
B, suitable for home or office use. 

The keyboard layout matches the IBM 
enhanced AT keyboard. The keyboard 
has a very comfortable, solid feel with a 
mechanical click that is reassuring but a 
little on the loud side. 

The Acer 1100 comes with a system- 
environment utility that lets you change 
the speed of the CPU and the manner in 
which the BIOS is used. The default CPU 
speed is 16 MHz; a switch slows it down 
to 6 MHz when accessing the floppy disk 
drive. This automatic switching lets you 
use many copy-protected programs that 
require the use of a key disk. 

Although the documentation suggested 
slowing the system to 6 MHz before run- 
ning Lotus 1-2-3 version 2, I encountered 
no problem when I ran the program at 16 
MHz. I installed it on the hard disk and 
uninstalled it at the standard system 
speed. Such flexibility is an important 
feature, especially since you set the sys- 
tem speed with a program rather than 
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Acer 1100 (Model 40 


Company 

Acer Technologies Corp 
401 Charcot Ave. 

san Jose, California 951 
(408) 922-033: 


Components 

Processor: 16-MHz Intel 80386; socke. 
for Intel 80387 coprocessor 

Memory: 1-megabyte zero-wait-state 
RAM on motherboard, expandable to 1€ 
megabytes 

Mass storage: 1.2-megabyte 54-inch 
half-height floppy disk drive; 40-mega- 
byte 28-ms-access hard disk drive; 
expandable to five half-height drives 
Display: EGA-compatible display 
adapter, 14-inch color monitor 
Keyboard: 101-key enhanced keyboard 
I/O interfaces: Two serial and one рага! 
lel port; five AT-compatible 16-bit expan: 
sion slots; two PC-compatible 8-bit е 
pansion slots; one proprietary ^^ ~“ 
expansion slot 

Other: Real-time clock/calendar witr 
battery; 196-W power supply; Awarc 
BiOS; selectable processor speeds; 
panel system-reset button; 12-montr 


Jptions 

30-megabyte hard disk drive: $40C 

130-megabyte hard disk drive: $2, 

14-inch amher monochrome monnit 
$450 off systern 

32-bit 2-megabyte 

32-bit 4-megabyte 


Documentation 
MS-DOS manual; 
Acer 11001 Icer'c 


Price 
5519 


>отра! 
Micro 1 

557 Ном 
зап Frar 
415) 97. 


socket for Intel 80387 coprocesso 
Memory: 512K-byte one- or three- 

state RAM on motherboard; 2-megabyte 
nemory expansion installed, 
эхрапаабіе to 16 megabytes 

Ма55 storage: 1.2-megabyte 

valf-height floppy disk drive; ‹ 
38-ms-access hard disk drive 

Jisplay: Hercules-compatible display 
adapter; 12-inch monochrome monit 
Keyboard: 101-key modified enhanc 
‹еубоага 

[О interfaces: One serial port with 
xxternal connector; one parallel port м 
»xternal connector; four AT-compatible 

| 6-bit expansion slots; two PC-compatib! 
3-bit expansion slots; two proprieta 
32-bit expansion slots 

Jther: Real-time clock/calenda 

›аЦегу; 220-W power supply; F 

386 BIOS; keyboard-selectable 
orocessor speeds 


Eüaitor's note: INe Micro 1 380+ саг 
5e configured with the graphics boat 
disk drive of vour choice. Prices varv 
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DISK ACCESS IN BASIC (IN SECONDS) 


9 20 40 60 80 100 0 20 40 60 80 190 


BASIC PERFORMANCE (IN SECONDS) 
CALCULATIONS 


SYSTEM UTILITIES (IN SECONDS) 
40K FORMAT/DISK COPY 40K FILE COPY 


10 20 30 40 0 


SPREADSHEET (IN SECONDS) 
LOAD RECALCULATE 


9 s 10 15 20 25 9 5 10 15 20 25 


ша MICRO1 шш ACER 1100 
ши IBM PS/2 MODEL 80 шш COMPAQ DESKPRO 386 шш IBM PC AT (8 MHz) 


Micro 1 Acer PS/280 Compaq 386 IBM PC AT 
80387 80387 80287 

Dhrystone* 3272 3978 3626 3748 1590 

Fibonacci 64.59 52.34 57.26 593.11 126.22 
Float 40.39 34.32 1.62 1.43 10.98 
Savage 354.21 292.31 9.49 8.95 37.30 
Sieve 6.78 5.66 6.45 5.98 24.60 
Sort 8.35 7.96 7.74 5.58 43.17 


(* Higher figures denote faster performance.) 


The Disk Access benchmarks write and then read a 64K-byte sequentialtextfile to a hard 
disk. Sieve runs one iteration of the Sieve of Eratosthenes. Calculations performs 10,000 
multiplication and division operations. The 40K Format/Disk Copy benchmark is not 
performed on computers with only one floppy disk drive. The 40K File Copy benchmark 
copies a 40K-byte file on the hard disk. The Spreadsheet tests load and recalculate a 
100-row by 25-column Multiplan (1.10) spreadsheet. All BASIC benchmark programs 
were run with MS-DOS 3.10 and GW-BASIC 3.0. The table contains the results of C 
language benchmarks (see "A Closer Look" by Richard Grehan in the September 1987 
BYTE). All times are in seconds, except for the Dhrystone, which is in Dhrystones per 
second. 


with a keyboard command. In many 
cases, if you have to slow the system 
down to get an application running, there 
is then no way to speed the system up 
again from within that application. 

You can change the CPU speed to 12, 
10, 8, 6, or even 4.77 MHz to accommo- 
date even the most speed-dependent pro- 
grams. You can also switch the BIOS ac- 
cess method between RAM and ROM 
access, with a default setting selected by a 
DIP switch on the motherboard. The sys- 
temreserves 128K bytes of memory for the 
BIOS, and, at power-up, the contents of the 
ROM BIOS are copied to this RAM area. 
From then on, all BIOS accesses run 
through the faster 32-bit RAM instead of 
through the ROM. However, some appli- 
cations may have difficulty using the relo- 
cated BIOS and may require switching to 
the ROM version at run time. 

Unfortunately, there is no way to dis- 
able the RAM cache entirely to use the 
128K bytes of reserved memory for some 
other purpose. In fact, this memory is ef- 
fectively hidden from the system: When 
1024K bytes is installed, the RAM self- 
test at power-up counts up to only 896K 
bytes. This count is confusing, and it 
should be better documented so users 
won't assume that some of their RAM is 
malfunctioning. 

The motherboard switches that select 
between RAM and ROM BIOS also allow 
you to either select the remaining 256K 
bytes of system RAM as extended mem- 
ory addressed beyond 1 megabyte or to 
disable it entirely in case of conflict with 
other extended-memory boards. (The 1 
megabyte of system memory is divided 
into 640K bytes, the 128K-byte BIOS 
area, and a 256K-byte remainder.) If you 
configure it as extended memory, one of 
two supplied system utilities can be used 
to set up that memory as either a RAM 
disk or Expanded Memory Specification 
(EMS) memory. Should a new 256K- 
byte ROM BIOS be introduced, you can 
set a switch to convert from 128K bytes to 


-256K bytes and allow the system to accept 


a ROM upgrade. 

In addition, a switch lets you slow 
down the system by inserting one wait 
state into all RAM accesses. Although 
not useful for the standard system, this 
feature lets you use slower 16-bit RAM 
expansion boards. Such a compatibility 
consideration is commendable, but users 
would be well advised to buy only new 
32-bit RAM boards for any 80386 sys- 
tem. Anything less severely cripples the 
performance of the system. 


Acer 1100 Compatibility 

The Acer 110Q showed admirable IBM 

PC compatibility, running Lotus 1-2-3 
continued 
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REVIEW: ACER 1100 AND MICRO 1 386+ 


The CMOS battery back- 
up system изеа in the 
Micro 1 15 somewhat 
unusual; itis driven by 
four AA batteries instead 
of the usual monolithic 
package. 


version 2.0, SideKick version 1.56A, 
Microsoft Word version 3.0, the Micro- 
‘soft Bus Mouse version 5.03, Microsoft 
Windows version 1.03, and a number of 
editors and software development tools. 
The only problem I encountered was with 
an older version of DESQview (version 
1.02), which would not recognize the Alt 
key. Since DESQview uses the Alt key as 
the DESQview system-request key, this 
limitation rendered the package useless. 
The Acer 1100 differs from other ma- 
chines in the length of the standard sys- 
tem beep tone. This variation is not an 
important compatibility issue, and it 


would be insignificant except that the 
beep lasts for over 1 second. That’s more 
than long enough to get the point across; 
it’s also long enough to irritate the user. 
If you get ahead of the keyboard buffer 
and hit five keys quickly before realizing 
it, you have to suffer through nearly 6 
seconds of steady beep before you can 
continue. I hope Acer abbreviates the 
beep in future versions of the machine. 


Acer 1100 Documentation 

The Acer 1100’s documentation, both in 
reference manuals and in on-line help, is 
by far its weakest feature. All the infor- 
mation is there, and Acer supplies all the 
needed utilities, but the information 15 
hard to find andthe utilities not very easy 
to use. Also, although the documentation 
contains relatively few grammatical 
errors, its non-English origin is apparent. 
Many of the “explanations” consist of the 
same sentence repeated three times, 
changing the word order each time. The 
result is often confusing, especially for a 
novice trying to set up the system. 

The errors range from puzzling (the 
hard disk drive installation aid tells you 
that the disk can be divided into two to 
four partitions, but it never asks how 
many partitions you would like), to amus- 


ing (at boot time, the EMS driver prints 
its “Reversion” number, and the glos- 
sary in the reference manual explains 
that the 80386 in the Acer 1100 runs at 
16,000 hertz). A technically experienced 
PC user should have no real problems 
with this, but I recommend that novices 
have a dealer or a friend set up the system 
for them. 


Micro 1 386 + 
The Micro 1 386 + system that I reviewed 
came installed with a 1.2-megabyte flop- 
py disk drive, a 40-megabyte hard disk 
drive, 512K bytes of system-board RAM 
and 2 megabytes of expansion RAM, an 
80387 socket, a monochrome display and 
Hercules-compatible adapter, and eight 
expansion slots (two 8-bit, four 16-bit, 
and two proprietary 32-bit slots for mem- 
ory expansion). One of the 32-bit mem- 
ory slots was occupied by the 2-megabyte 
RAM expansion board. The ROM BIOS 
was version 0.99c by Phoenix Technol- 
ogies. The hard disk device driver sup- 
plied with the system was Golden Bow's 
Vfeature Deluxe version 2.36. This 
driver lets you use the entire 40-megabyte 
disk as a single DOS volume. 
Although the Micro 1's Intel mother- 
continued 
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board has standard serial and parallel 
ports, no cables were provided for these 


connectors. Micro 1 claims that a full set 


of cables is bundled with each complete 
system purchased. The only port connec- 
tor supplied with my system was the par- 
allel port on the display adapter. 

The CMOS battery backup system 
used in the Micro 1 is somewhat unusual; 
it is driven by four AA batteries instead of 
the usual monolithic package. This ar- 
rangement makes replacing the batteries 
a little easier. The life of the batteries is 
an open question, however, and frequent 
replacement may obviate the advantages 
of this system. Micro 1 claims battery life 
1s approximately 3 years. 

The keyboard supplied with the Micro 
lis a sort of IBM enhanced AT hybrid 
model. The keyboard layout is the same 
as the enhanced AT keyboard, except that 
the Enter key keeps its old АТ “L” shape, 
and the backslash/vertical bar key is 
moved back to the top row, to the left of 
the Backspace key. This arrangement is 
annoying if you also use otherwise simi- 
lar enhanced AT keyboards, but a user 
could grow as accustomed to it as to any 
other keyboard. 

The keyboard lets you switch the posi- 
tions of the left Control and Caps Lock 


TOSHIBA T-IOOO COMPUTER 
.ap Top IBM campalible portabie .... 5899" 


AMSTRAD PC1512-20MB SYSTEM 
w/Mono monitor. 5979, Color .,,.... 049° 


AMSTRAD PC1512-DUAL DRIVE 
м/Мопо monilor. $679, Colot ,..... 5849? 


AMSTRAD DMP3000 P 
21 тох, IBM compatible... .. 44... $259" 


AMIGA 500/1080 SYST! " $2999: 


512K computer & color monitor 
ixpands 500 campulerlo IMBRAM,.... $139°5 


keys. Since the Caps Lock key is wider, 
duplicate keytops are supplied. The key- 
board is very quiet and has very little tac- 
tile feedback; I found this somewhat 
unpleasant. 

The reviewed system came with IBM 
PC-DOS version 3.2 installed, but Micro 
1 says MS-DOS 3.3 will be shipped with 
each machine. Although version 3.2 
won't be shipped with the product, it ran 
properly except for the BASIC and 
BASICA programs that assume the pres- 
ence of IBM’s BASIC ROM; both of 
these programs hung the machine. No ge- 
neric BASIC (such as Microsoft’s GW- 
BASIC) was supplied. 

The expansion RAM supplied with the 
system could be used by the ІВМ VDISK 
utility as a RAM disk; Micro 1 supplied 
no other utility software for using the 
RAM. An EMS driver would be very 
helpful and is almost a standard item with 
other 80386 machines. 

In fact, no Micro 1 utilities were 
shipped with the system, such as a SET- 
UP utility, diagnostics, or system-specif- 
ic configuration programs. Aside from 
PC-DOS and the Vfeature Deluxe disk 
device driver, the only other software 
bundled with the system was a version of 
Landmark’s SPEED utility. This utility 
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provided an attractive screen display that 
served little purpose except to confirm 
that the system ran at about 16 MHz in 
high-speed mode and at about 6 MHz in 
low-speed mode. 


Micro 1 Compatibility 

The Micro | 386+ ran all the software 
tested (SideKick, Microsoft Word, 
Microsoft Windows, several editors, and 
several software development tools), with 
the exception of DESQview 1.02, which 
simply hung with a blank screen. Micro | 
offers DESQview 2.0 as an option. 

For speed-sensitive programs, you can 
toggle the system speed between 6 and 16 
MHz by using the keyboard commands 
Control-Alt-1 (slow) and Control-Alt-2 
(fast); each of these commands provides a 
beep tone as feedback. No automatic 
sensing was used with copy-protected 
programs, and Lotus 1-2-3 would start 
only when the system was in low speed. 
Fortunately, since the speed is switched 
by a keyboard command, it could be 
moved up to 16 MHz after the program 
was started. 

The Hercules compatibility of the 
monochrome display seemed complete, 
but the graphics-mode display was very 

continued 
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Disk Optimizer Cubit” 
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No two ways about it. Disk Optimizer is far and Not only does new Cubit squeeze 1-2-39 spread- 
away America's favorite way to restore hard disk sheet files better and faster than other compression 
speed. It puts fragmented files back together in one software, it also works with all your other files. 


Including databases, documents, graphs and 
programs. What's more, you don't have to 
change the way you work 
with your applications. It 
can be memory resident, so 
once you've compressed 
with Cubit, it works auto- 
matically. You also get the 
new UnCubit™, so you can 


piece—where they belong! 
Plus, there's a powerful new 
Unformat function that 
instantly recovers files on 
accidentally reformatted 
disks. The new graphical 
Analyze lets you see the 
condition of your disk at a glance. There's Sort, 
Find, Delete, Lock and Peek to help you handle your 


files like never before. You may just find new transfer compressed files by telecomm or floppy to 
improved Disk Optimizer is the only disk mainte- users who don't own Cubit. That makes Cubit the 
nance program you'll ever need. $59.95 purchased fastest, easiest, most flexible file compression 
separately. software available. $49.95 purchased separately. 
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working more productively. Ask for the SoftLogic Disk Performance Partners at software stores 
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REVIEW: ACER 1100 
AND MICRO 1 386+ 


noisy and rippled so much it was useless. 
The text-mode display was comfortable 
to use with the amber monitor supplied, 
but the display adapter should not be con- 
sidered for use in Hercules graphics 
mode. [Editor’s note: Micro 1 acknowl- 
edged that the graphics card shipped with 
systems prior to early July had a high fail- 
ure rate. Micro 1 replaces faulty graphics 
cards on request. In the interim, the Her- 
cules Fullsave utility clears up problems 
with a defective card. | 


Micro 1 Documentation 
Documentation for the Micro 1 386+ was 
virtually nonexistent. The machine was 
shipped with a MiniScribe reference man- 
ual describing the hard disk system in ex- 
treme detail, but since the hard disk drive 
comes installed, the reference manual is 
not needed at all. The system documenta- 
tion consists of only a photocopied refer- 
ence manual from Intel intended for OEMs 
developing systems around Intel’s mother- 
board. With both documentation and utility 
software lacking, it is not clear how a user 
would set up and install this system. 


The Verdict 

The Acer 1100 is a very impressive com- 
puter, with a design that clearly empha- 
sizes performance. The benchmark results 
show it to be faster than а Compaq Deskpro 
386 at a significantly lower price. The ma- 
chine’s chief weakness is its documenta- 
tion, but the power of the system makes the 
effort to set it up worthwhile. 

The Micro 1 is a medium-performance 
80386 machine with a slow RAM system 
and a fast hard disk system. My overall 
impression is that it is not quite done, 
with vital documentation and utility soft- 
ware missing. The Micro 1 386+ may be 
a good value for someone who is more in- 
terested in running 80386-specific soft- 
ware than in maximum performance, but 
unless the system can be bought fully set 
up and installed with the desired soft- 
ware, it may not be worth the effort. 

A final note on compatibility: The 
Micro 1 386+ will boot OS/2 but the 
Acer 1100 will not. These two machines 
take divergent paths on several points of 
80386 system design. These paths lead, 
on the one hand, to a powerful, high-per- 
formance machine with only a few quirks 
(the Acer 1100), and on the other, to a 
stock machine built around a stock 
motherboard, where the extra effort re- 
quired to produce a polished product was 
not spent (the Micro 1 386+). I highly 
recommend the Acer 1100 (especially in 
а multiunit purchase where опе experi- 
enced person sets up the machines for the 
users), but the Micro 1 386+ needs some 
more work before it can merit serious 
consideration as an 80386 solution. Ш 
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GROUP REVIEW 


80286 Accelerators 


The accelerator boards re- 
viewed in this article offer 
owners of IBM PC and XT 
compatibles the possibility of 
getting AT-class performance 
simply by adding a plug-in 
board to their existing com- 
puter. The boards all cost $1200 or less 
and use an 80286 processor ranging in 
speed from 7.2 to 12 megahertz. Possible 
improvements compared to a standard 
4.77-MHz PC XT range from a 92 per- 
cent reduction in a database-indexing test 
to a slight degradation using a disk-inten- 
sive test—illustrating that the benefit of 
an accelerator depends on how you use 
your computer. 

These products fall into three catego- 
ries: replacement, switcher, and multi- 
processor boards. 

Replacement boards give the 80286 
control of the computer; the 8088 is re- 
moved. Cards І reviewed in this category 
are the Everex Expediter, Mountain 
Computer RaceCard 286, and the Seattle 
Telecom & Data PC286-12.5 and 
PC286-10. While these cards are in- 
stalled, your computer is limitedto 80286 
operation. 

Switcher cards are similar to replace- 
ment cards, except that the 8088 proces- 
sor is left in the system (albeit moved 
from the motherboard to the add-on 
card). Through hardware or software 
commands, you can switch back and 
forth between processors. The exact 
method of switching processors varies 
with the different products. I reviewed 
five switcher boards: Micro 1 286, 
MicroWay's FastCACHE-286-9 and 
-286-12, Orchid Technology's Tiny- 
Turbo-286, and Peripheral Marketing's 
PMI 80286. 

Multiprocessor cards are essentially 
self-contained computers that operate in- 
dependently of your 8088, opening up the 
promise of limited parallel processing. 
You simply plug these boards into the 
system as you would a graphics adapter or 
serial card; the 8088 stays in its socket on 
the motherboard. The only two multipro- 
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Speed improvements range 
from 0 to 92 percent, depending 


on the application 


cessor boards I reviewed are the Applied 
Reasoning PC-elevATor and the Orchid 
Technology PC Turbo-286e. 


Questions of Compatibility 

Running a PC or XT compatible at a 
clock rate higher than 4.77 MHz can 
cause compatibility problems when you 
attempt to use timing-sensitive software. 
Many copy-protection schemes (among 
them, the scheme used in early versions 
of Lotus 1-2-3) won't work properly, so 
you are unable to run the protected soft- 
ware in the accelerated system. 

Game programs (Flight Simulator is ` 
an example) geared to a 4.77-MHz clock 
may also operate erratically in a souped- 
up system. To get around this problem, 
all but the RaceCard 286 provide a hard- 
ware or software speed switch to slow 
down the 80286 to 4.77 MHz. 

That may not be the end of the com- 
patibility problem, however. Some pro- 
grams absolutely require an 8088 proces- 
sor to execute properly, due to the fact 
that the 80286 executes some instructions 
faster than does the 8088. The ability to 
switch back to 8088 operation is the only 
resort in these cases. With replacement 
cards, your only option is to remove the 
accelerator card and reinstall the 8088 
chip. 

All the switcher cards provide an exter- 
nal switch for switching from 8088 to 
80286 mode. Unfortunately, on all the 
systems except the Micro 1, this also 
means these systems must be rebooted 
(reset or powered off and on again). The 
Micro 1 is unique in allowing programs to 
switch back and forth between 80286 and 
8088 modes during program execution, 
by means of a hot-key combination. À 
DOS command is also available. 

With multiprocessor boards, you also 


switch processors via a DOS 
command. Since the multipro- 
cessor has its own memory, 
switching processors also en- 
tails switchingthe memory con- 
text, making it possible to have 
two independent programs op- 
erating simultaneously. The multiproces- 
sor and main processor share a 64K-byte 
address space, which can be used for 
interprocess communication if the soft- 
ware is written properly to obey some 
conventions spelled out in the PC Turbo- 
286e and PC-elevATor manuals. 


Memory Considerations 

The boards provide one of two memory 
types: general-purpose RAM or dedi- 
cated cache. Any general-purpose RAM 
provided on the replacement and switcher 
boards exists in the same memory space 
as your system’s previously installed 
RAM. However, the access time of the 
accelerator boards is typically 100 to 120 
nanoseconds, as opposed to 150 ns for 
the standard memory in a PC- or XT- 
compatible computer. 

General-purpose RAM provided on 
the multiprocessor boards is independent 
of your system’s RAM. Access time of 
the PC Turbo-286e is 120 ns; the PC- 
elevATor comes with 150-ns memory. 
Dedicated cache memory (described 
below) exists independent of system 
RAM, as well. Table 1 indicates the type 
of memory on each board and the speed 
and amount of standard and optional 
memory included inthattype. 

All boards are compatible with EMS 
and EEMS software and hardware; the 
PC-elevATor comes with EMS software. 


Caching 

Caching is the process of moving often- 

used (or recently used) information from 
continued 
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relatively slow memory devices to rela- 
tively fast memory devices. Caching is 
done on the operating-system level, so the 
application program need not be con- 
cerned with the data’s physical location. 
Caching can be done with respect to 


memory or to disk accesses. 

Memory caching is provided by the 
TinyTurbo-286, PMI 80286, RaceCard 
286, MicroWay 286-9 and 286-12, and 
Micro 1. Disk caching is possible with all 
cards through software (provided with 


Table I: Features of the 11 accelerator boards grouped according to type. 


Manufacturer Everex Mountain STD STD Micro 1 
Computer 
Model Expediter RaceCard РС286-10 РС286-12.5 
Turbo Card 286 
Price $500 
Type 5 
Processor 8 
speed (MHz) 
Optional 80287 8 
speed (МН?) 
Board size 1/2 
Power drain 7.5 
(watts) 
RAM: 
Standard (K) - 
Optional (К) - 
Speed (ns) - 
Cache RAM: 
Size (К) - - - 8 
Type = - - Static 
Cache speed - - - 50 
(п5) 
Clock switch: 
External toggle No 
DOS commanc Yes 
Hot key Yes 
Processor - - ^ DOS,HK 
Switch 
Cache switch - - - Yes 
EGA- Yes 
compatible 
Software: 
Installation Yes 
Disk caching No 
Testing Yes 
Print spool No 
RAM disk No 
User support: 
Documentation 50-pg. UM 
Warranty 3 yr. 


the card or available commercially). 
Only the PC Turbo-286e establishes a 
hardware disk cache, which is explained 
below. 

Memory caching doesn’t require a 
great deal of actual RAM. As you can see 


MicroWay MicroWay Orchid 
FastCACHE- FastCACHE- TinyTurbo- 
286-9 286-12 286 
$399 $599 $445 
5 5 5 
9 12 7.2 
10 10 8 
1/2 1/2 1/2 
* 7 7.0 
8 8 8 
Static Static Static 
55 55 45 
Yes Yes Yes 
No No No 
No No No 
HW,CB HW,CB HW,CB 
HW,OK HW ,OK None 
Yes Yes Yes 
No No No 
Yes Yes No 
Yes Yes No 
Yes Yes No 
Yes Yes No 
17-pg. UM 17-р9. UM 14-р9. UM 
1 yr. 1 yr. 1 уг. 

2 yr. reg. 


Board type: S=switcher, R=replacement, M=multiprocessor; Processor switch: HW=hardware, CB=cold boot required; OK 2no reboot required; 
HK=change with hot key; DOS=change with DOS command; t =8088 to 80286; | 280286 to 8088. Documentation: UMzuser's manual; 
РМ=ргодгаттег'ѕ manual. Warranty reg.=for registered users. Price is for the standard board without 80287 and without optional memory. 
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from table 1, the memory-caching cards 
contain just 8K bytes of on-board cache. 
Note also, however, that the access time 
ofthe memory cache is typically 50 ns, as 
opposed to the 150-ns memory used in 
ordinary RAMs. The on-board cache 


PMI Applied Orchid 
Reasoning 
80286 PC- PC Turbo- | 
elevATor 286e 
$295 $995 $1195 | 
S M M 
8 8 10 
8 10 10 
3/4 Full Full | 
6.3 10.0 13 
= 1000 1000 | 
= 1000 1000 
- 150 120 | 
8 " - 
Static - - | 
45 - - 
Yes NO No 
No Yes Yes 
No No No 
|=HW CB DOS DOS 
t=HW,OK 
HW, OK E = | 
Yes No No 
No Yes Yes 
No Yes Yes 
No No No 
No Yes Yes 
No Yes Yes 
30-pg. UM = 90-pg.UM . 90-pg. UM 
50-pg. PM 
1 yr. 1 yr. 1 yr. 
2 yr.reg. 
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memory is organized into 16-bit data 
words. 

When the processor on an accelerator 
card using memory caching requests in- 
formation (either program code or data) 
from a particular memory location, the 
caching mechanism first checks to see if 
the information is already in the high- 
speed cache. If it is there, it is rapidly re- 
turned to the processor. If it is not there, 
it is read from the relatively slow main 
memory. 

All the memory-caching cards I tested, 
except for the TinyTurbo-286, provide 


the ability to turn memory caching on and . 


off. This feature is necessary since cach- 
ing can occasionally interfere with pro- 
grams or hardware. For instance, mem- 
ory-test routines may end up testing the 
cache memory over and over again and 
not testing the main system memory 
properly. 

Another potential problem with mem- 
ory caching is with EMS and EEMS 
memory cards that use bank-switched 
memory access; the memory manage- 
ment software may change the current 
memory bank without telling the cache, 
so that the cache contents aren't really 
synchronized with the current memory 
block. 

In disk caching, a block of main mem- 
ory is reserved for the disk cache; the 
processor determines if the information 
requested from disk is already in the 
cache or not. Although this process con- 
sumes some of the processor's time, it is 
still much faster than having to wait for a 
disk access for each and every read. Un- 
like memory caching, disk caching tends 
to be implemented totally in software. 
The nonmemory-caching boards all pro- 
vide on-board, general-purpose mem- 
ory, some of which can be used for disk 
caching. 

The benchmarks reported in table 2 
were executed without any of the software 
disk-caching programs delivered with 
these boards. My reasoning was that this 
form of disk caching is a software issue, 
and I wanted to test the hardware through- 
put of the systems. Even if caching soft- 
ware is not included with a system, you 
can use one of the many commercial 
products on the market. 

The PC Turbo-286e board, however, 
uses a hardware approach to disk cach- 
ing: The 8088 performs all I/O functions. 
Since one of these functions involves 
reading and writing the disk, and since 
there is usually a fair bit of memory on 
the main system (up to 640K bytes on the 
system I used that normally isn't doing 
anything), the PC Turbo-286e treats the 
PC XT motherboard as an enormous disk 
cache. 

This makes the PC Turbo-286e blind- 


Accelerator 
Manufacturers 


Applied Reasoning Corp. 
765 Concord Ave. 
Cambridge, MA 02138 
(617) 492-0700 

Inquiry 905. 


Everex Systems Inc. 
48431 Milmont Dr. 
Fremont, CA 94538 
(415) 683-2100 
Inquiry 906. 


Micro 1 

557 Howard St. 

San Francisco, CA 94103 
(415) 974-5439 

Inquiry 907. 


MicroWay 

P.O. Box 79 
Kingston, MA 02364 
(617) 746-7341 
Inquiry 908. 


Mountain Computer Inc. 
360 East Pueblo Rd. 
Scotts Valley, CA 95066 
(408) 438-6650 

Inquiry 909. 


Orchid Technology 

45365 Northport Loop W 
Fremont, CA 94538 

(415) 683-0300 

Inquiry 910. 


Peripheral Marketing Inc. 
7825 East Evans Rd., #500 
Scottsdale, AZ 85260 
(602) 483-7983 

Inquiry 911. 


Seattle Telecom & Data Inc. 
12777 134th Court NE 
Suite 205 

Redmond, WA 98052-2429 
(206) 820-1873 

Inquiry 912. 


ingly fast for some of the disk-related 
speed tests. The load 40K text file bench- 
mark is an excellent case in point. The 
first time the file was read, it actually had 
to be loaded from the disk since the infor- 
mation had never been read before. The 
2.7-second read time is typical for most 
of the boards. However, the second time 
the exact same file was read, the bench- 

continued 
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mark returned a time of 0.8 second: The 
file was now totally within the hardware 
disk cache, so the disk was not even ac- 
cessed during this second benchmark 
run. 


Floating-Point Chips 
Many performance-conscious users have 
bought 8087 numeric coprocessor chips 
for their PC- and XT-compatible sys- 
tems, at a typical cost of around $125. 
Unfortunately, the replacement and 
switcher cards (with one exception) re- 
quire you to remove the 8087 from the 
motherboard, regardless of whether you 
plan to install an 80287 on the accelerator 
board. (All the accelerator boards in- 
clude a slot for the 80287 numeric copro- 
cessor chip.) 

The Micro 1 286 accelerator lets you 
leave your original 8087 coprocessor on 
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the main motherboard and also have an 
80287 numeric coprocessor on the accel- 
erator card. The 8087 is accessible when 
operating in 8088 mode, and the 80287 is 
accessible when operating in 80286 
mode. The Micro | documentation does 
provide one note of warning, however: Be 
careful of switching between the 8088 
and 80286 modes when you have a nu- 
meric coprocessor available in one mode 
but not the other, lest the software at- 
tempt to send instructions to a nonexis- 
tent chip. 

Multiprocessor boards, because they 
operate independently of the 8088 pro- 
cessor, do not require the removal of an 
installed 8087 chip. 


Benchmark Results 
I tested the boards in a 4.77-MHz IBM 
PC XT with 256K bytes of RAM on the 


motherboard and an additional 384K 
bytes on a memory-expansion board. The 
system also included a Seagate 20-mega- 
byte hard disk drive and a Paradise Sys- 
tems AutoSwitch EGA Card driving an 
NEC MultiSync color monitor. All the 
accelerator cards were equipped with an 
80287 coprocessor running at the speed 
stated in table 2, but only one of the 
benchmark tests, AutoCAD nozzle, exer- 
cised the coprocessor. 

All BASIC benchmarks were per- 
formed using BASICA. The benchmarks 
executed are as follows (see table 275 foot- 
notes for additional comments). 

The first two tests involve writing and 
reading a 64K-byte sequential file onto a 
blank floppy disk. Since disk I/O speed is 
limited by the disk access time rather than 
by how fast the processor can read data 
from or write it to the disk ports, you 


Table 2: Byte benchmarks and system capabilities (all times are in seconds). The IBM PC XT baseline times for the 
AutoCAD nozzle benchmark are given with and without an 8087 numeric coprocessor. 


Manufacturer Everex Mountain STD STD Micro 1 MicroWay MicroWay Orchid PMI 
Computer 

Model Expediter RaceCard PC286-10 PC286-12.5 FastCACHE- FastCACHE-  TinyTurbo- 80286 
Turba Card 286-9 286-12 PRA 

Write 64K, 51.0 29.2 51.4 521 

floppy disk 

Read 64K, 35.8 35.1 229 31.0 36.8 

floppy disk 

Calculate 15.2 18.9 16.2 19.4 19.8 

Sieve 48.3 62.5 53.7 64.0 67.1 

Spreadsheet 2.3 3.9 2.8 3.5 4.8 

load 

Spreadsheet 8.0 9.4 7.9 10.8 10.9 

recalculate 

Load 40K text, 2.0 2.4 2.3 2.8 3.0 

hard disk file 

Search 40K 1.2 2.1 1.8 1.8 1.9 

Database 130 148 133 166 176 

index 

Database 770 350 337 830 931 

count 

AutoCAD 23.5 23.3 20.8 20.3 29.5 

nozzle 


Write 64K and Read 64K are BASICA programs that write and read a 64K-byte sequential file to a newly formatted 360K-byte floppy disk. 
Calculate is a BASICA program that performs 20,000 multipcations and 20,000 divisions in single precision. 
Sieve is a BASICA program that performs one iteration of the Sieve of Eratosthenes. 
Spreadsheet load loads a 25 by 100 spreadsheet from a floppy disk file into Multiplan. 
Spreadsheet recalculate recalculates all valuesin the 25 by 100 spreadsheet. 

Load 40K text file loads a hard disk text file into a word processor (I used the program Brief). 
Search 40K text file finds the last word in the loaded text file, using Brief. 

Database index indexes a 1.2-megabyte, 7000-name mailing list in dBASE III, creating a 64K-byte index file, using the hard disk. 
Database count counts the number of entries in the indexed file, using the hard disk. 
AutoCAD nozzle times the regeneration of the standard AutoCAD nozzle drawing. 


(1) Time reflectsthe effect of the PC Turbo-286e's large hardware disk cache. 
(2) Board tested failed to display dBASE lll workscreen. 
(3) Boards tested did not support EGA mode required by AutoCAD. 
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don’t expect to see much of a difference 
between the XT baseline and the acceler- 
ator-equipped systems, except when a 
disk cache is operating, as in the case of 
the PC Turbo-286e. 

In fact, accelerator systems tend to run 
a little slower than standard PC XT sys- 
tems during disk I/O because the 
speeded-up boards are not synchronized 
with the bus; this is especially true during 
file reads, when the accelerator board 
must wait to synchronize up with the bus 
timing. 

Floppy disk file reads with accelerator 
boards were comparable to the baseline 
times, except for the disk-caching PC 
Turbo-286e (22 percent faster), the 
PC286-10 (48 percent faster), and the 
FastCACHE-286-12 (46 percent faster). 
The faster (12-MHz) clock rate on these 
last two boards happens to make a good 


Applied Orchid 
Reasoning 
PC- PC Turbo- IBM PC XT 
elevATor 286e baseline 
51,5 41.9 53.7 
36.8 11.0 23.7 
14.4 10.3 57.8 
48.6 34.3 191.0 
4.9 1.4 7.7 
7.9 5.7 33.3 
3.0 2.7 1.6 
0.8(1) 
1.4 1.0 4.2 
(2) 65 831 
(2) 224 1823 
(3) (3) . 292 
30 (w/ 8087) 


Database indexing 
makes a good test 
throughput, since it 
requires heavy disk 
access coupled with 
in-memory computing. 


synchronization with the system bus 
timing. 

Seven of the boards (TinyTurbo-286, 
PMI 80286, Expediter, PC-elevATor, 
PC286-10, FastCACHE-286-9, and 
Micro 1) are slower in floppy disk file 
reading than the baseline machine; times 
ranged from 31 percent to 55 percent 
slower than the baseline. In two cases 
(PC286-12.5 and FastCACHE-286-12), 
the timings happen to synchronize up 
quickly, giving these boards file-read 
times comparable to those of the base- 
line. The PC Turbo-286e’s disk cache 
gives it the best time on file reads from 
floppy disk: 54 percent faster than the 
baseline. 

The next four tests are calculation- 
intensive, and here we see a more uni- 
form improvement. Using the total times 
for all four tests, the improvement ranges 
from 65 percent on the PMI 80286 to 82 
percent on the PC Turbo-286e. 

The next two tests give some indication 
of the value of the cards for word-pro- 
cessing applications. The XT baseline 
was slightly faster at loading a 40K-byte 
text file from hard disk than all the accel- 
erator-equipped systems, except for the 
two STD boards, again because of the 
cards' lack of synchronization with the 
bus. The STD boards make bus requests 
in synchronization with bus availability. 

The in-memory word search gave the 
advantage to the accelerator boards in 
every case, with an improvement ranging 
from 50 percent on the FastCACHE-286- 
9 to 76 percent on the PC Turbo-286e. 

For another realistic application test, I 
used a random name-and-address data- 
base running under dBASE III Plus. The 
database was 1.2 megabytes long and 
consisted of 7000 names. I timed how 
long it took to index the mailing list. The 
generated index file was approximately 
60K bytes long. As an index key, I used 
the firstthree letters in the city field. 

This benchmark makes a good test of 
actual processor throughput, since it re- 
quires heavy disk access coupled with a 
fair bit of in-memory computing. Im- 
provements ranged from 78 percent with 

continued 
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(EPROM/PLD 
MULTIPROGRAMMER * 


BYTEK System 125 MultiProgrammers™ are 
based on an advanced modular design concept 
to support a World of Programmable Devices 
at affordable prices. Gradually, or all at once, 
you can build a full Universal MultiProgramm- 
ing site to program EPROM/EEPROMs, 
PLD/EPLD/GALs, PROMs and MICROs. 


BYTEK MultiProgramming Equipment are 
backed by Dedicated Customer Service, 
Unlimited Product Support, and a Full One 
Year WARRANTY. All Products are 100% 
USA Made. 


(S125-EG GANG/SET MuttProgrammer™) 


© GANG & SET EPROM Programmer: Pro- 
gram up to 8 EPROMS from RAM or 
MASTER, optional 16 Devices. 16 & 32-Bit 
Word Programming capabilities. 

€ UNIVERSAL Programmer: Support for 
EPROM/EEPROMS, PLD/EPLD/GALS, 
Bipolar PROMS, 40 pin Micros, 3 Voltage 
EPROMS & EPROM Emulation. 

STANDARD FEATURES INCLUDE: 

€ STAND ALONE 25 Keys/32 Character LCD 
provide User Friendly Operation to EDIT, 
SPLIT or SHUFFLE DATA. 

€ VERSATILE: MOS/CMOS/HMOS 
EPROM/EEPROM 24 & 28 Pin Devices. 
Options for 32 & 40 Pin Devices. 

€ RS232 PC Interface: Optional IBM PC 
Driver. 

© Remote Control Data 1/0° Compatible. 


800-523-1565 


In FL: (305) 994-3520 
FAX: (305) 994-3615 
Telex: 4998369 BYTEK 


BYTEK offers a wide range of Models, from low 
cost (EEPROM Programmers, to Universal 


EPROM only Programmers from $345 


$125-EL: 
Low Cost SET MultiProgrammer™—$795 


GANG WRITER: just $695. Gang/Set 
Production EPROM Duplicator. 


S$125-LADS: Dedicated PLD Programmer. 
$125-ВР: Dedicated PROM Programmer. 


$125-GL: Universal EPROM/PROM/ 
PLD/EPLD/GAL MultiProgrammer™. 


UV Erasers from $47. 


FREE Device Support 
Updates for One Year. 


BYTEK —the *1 CHOICE in 
(EJPROM Programming Equipment. 


Cowon 000 
| “INSTRUMENT SYSTEMS DIVISION 
1021 S Rogers Circle 


Boca Raion, FL 33431 
"Data МО is a Registered Trademark of Data МО Corporation. 
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"4 Disk-intensive test ^ ^ Calculation-intensive test (по FPU) | dBASE III tests № AutoCAD nozzle (with FPU) 


Figure 1: Price/performance comparisons of the 11 boards: (a) disk-intensive operations with BASIC; (b) combined disk I/O 
and computation with the dBASE III tests; (¢) computation without an 80287 or 8087, using the BASIC Sieve and Calculate tests; 
(d) computation with an 80287 or 8087, using the AutoCAD nozzle test. 


the PMI card to 92 percent with the PC 
Turbo-286e. The STD boards turned in 
an improvement of 90 percent, and all the 
other boards showed improvements of 80 
percent to 85 percent. 

After generating the index, I attached 
it to the data file and used the Count com- 
mand to count all the entries in the file. 
This activity is very disk intensive since it 
requires the database to retrieve the next 
entry location from the index, seek to the 
entry’s location in the file, load it, and 
then get the next index entry. 

Most of the cards gave a 50 percent im- 
provement over the XT baseline. Cards 
bettering that significantly were the PC 
Turbo-286e (88 percent), FastCACHE- 
286-12 (82 percent), FastCACHE-286-9 
and RaceCard 286 (81 percent), and 
PC286-12.5 (65 percent). 

The last benchmark exercised the op- 
tional floating-point coprocessor; for this 
one test, I installed an 80287 in each of 
the boards (clock rates are shown in table 
1). I timed the systems on regenerating 
the standard AutoCAD nozzle drawing on 
an EGA display. For comparison pur- 
poses, I ran the benchmark for the base- 
line system with and without the optional 
8087 numeric coprocessor. 

Adding the 8087 to the baseline XT 
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improved its time by 90 percent. Running 
the test on the 80287-equipped acceler- 
ated systems beat the 8087 time by values 
ranging from 22 percent (Micro 1 and the 
FastCACHE-286-9) to 30 percent 
(PC286-10). The PMI card showed only 
a negligible improvement over the 8087- 
equipped XT. 


Accelerators versus ATs 

The decision to purchase an accelerator 
board depends heavily on how you use 
your computer. If your primary applica- 
tion is computationally intensive with 
high disk activities (such as program de- 
velopment using compilers), a board like 
the PC Turbo-286e might be the solution, 
since it gives the best performance on the 
calculation tests and more robust data- 
base benchmarks. 

On the other hand, many others pro- 
vide significant improvements at lower 
costs. For example, all the cards managed 
to execute the dBASE III Plus index-con- 
struction benchmark four times faster 
than a standard IBM PC XT. 

The obvious conclusion from the Auto- 
CAD benchmark is that the cheapest way 
to get a big improvement in AutoCAD 
performance is to add an 8087 to your 
XT. If you already have one, you may 


think about adding an accelerator; but the 
improvement won't be tremendous. 

Figure 1 ranks the cards according to 
price/performance in four categories: 
disk-intensive work in BASIC; combined 
disk and calculations, based on the 
dBASE III tests; calculations without the 
floating-point processor, based on the 
BASIC calculation benchmarks; and cal- 
culations with the floating-point 
processor. 

One drawback of the two multiproces- 
sor cards (PC Turbo-286e and PC- 
elevATor) is that neither supports an IBM 
EGA video card. Orchid Technology 
solves this problem by offering a dBus 
EGA card (list price $595) that plugs 
directly onto the PC Turbo-286e. How- 
ever, this does limit your choice of EGA 
cards to exactly one. 

Finally, it may simply be more attrac- 
tive to replace your PC or PC XT witha 
PC AT. A PC AT will reduce your wor- 
ries about compatibility and trying to 
make an XT act like an AT. Using an AT- 
class machine will also provide access to 
AT expansion slots that no accelerator 
card provides. Standard ATs also come 
with a faster hard disk that will dramati- 
cally improve operations like compila- 
tions and database indexing. Ш 
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Accelerator Boards 


Ideas for improving PC performance 
from the BYTE Information Exchange 


Curtis Franklin Jr. 


he quest for computing speed began well before the 

microcomputer age. The major objective in hardware 
development has been more power for less money. As a way 
of satisfying the demands of rapid progress, the accelerator 
board has evolved as a means of computing faster without 
the expense and trouble of a whole new computer. In the 
messages below, some of the users of the BYTE 
Information Exchange (BIX) talk about what they want from 
accelerator boards (and accelerator-board manufacturers), 
why they use accelerator boards, and, in somecases, why 
they don't. 


The first part of the section is a detailed look at what one 
programmer needs from accelerators and their manufacturers. 
He doesn't provide answers (for reasons detailed in the 
message), but does give a list of questions appropriate for 
many potential accelerator-board purchasers. - 


AN OPEN LETTER 


ibm.pc/long.messages #138, from roedy (Roedy Green). 


This is anopen letter to the manufacturers of accelerator 
cards for the PC XT. Iwant to buy some, I have the money, I have 
the need, but for reasons I will explain, I have not yet 

done it. 


This letter will later get quite technical, but first a note 
to your sales department: 


Dear Sales Manager: 

You might have been one of the companies I wrote to asking for 
technical information about your accelerator -- asking specific 
questions particularly pertaining to compatibility issues. 
What you sent me was an expensive color brochure devoted mainly 
to a huge picture of the beast with all kinds of esoteric 
information about megahertz, wait states, andstatic RAMs, *but 
not a peep* about compatibility or how the thing WORKS. 


My reaction to this deafening silence was to presume the 

worst. "If they won't even talk about it, it probably only works 
with number-crunching programs that work strictly by the book 
and always use DOS to interface to the hardware. Ohwell, not much 
use tome." I asked for reassurance. I got it. I was deeply 
reassured that the accelerator came in the form of a board with 
chips on it that I could stick in one of my expansion slots. 
However, I had reasonable faith that that would be the case even 
before I wrote. 


Wasn't it Roedy Green who said "All the great programmers are 
paranoid?” The people who will buy your product or urge others to 
buy your product are programmers. They want and need massive 
reassurance that the thing will work before they buy or recommend 


Circle 270 on Reader Service Card for MS DOS Products. 
+— (All others: 271) 


it. Buying an accelerator is quite different from buying any 
other sort of peripheral. It will interact intimately with every 
piece of current and future hardware and software. If there 

are problems, expensive hardware and software may have to be 
replaced. There might not even be any alternatives. 


Furthermore, because local dealers typically don't carry a 
range of accelerators to test-drive, buyers must order them by 
mail. Because installation involves prying chips out, there 

is always the possibility of damaging the accelerator and having 
the double insult of having it not work, and then having to pay 
for the damage caused in removing it. 


So even a money-back guarantee is not sufficient inducement, 
unless it includes some assurance that the manufacturer will 
graciously accept a returned accelerator board, evenif the 
pins are broken off, for a modest restocking and repair fee. 


I'm in the same position as someone who owns an old car. Should 

I pay for repairs (buy an accelerator) ог sell it now while it 
still has some value and buy a new one (ATclone). Your typical 
potential customer is thusvery money-conscious. He пау have a 
roomful of XTs, and does not want to junk them, but if the 
accelerators don't work in the long run, he will have made a very 
costly mistake, since he will eventually need to replace not 
only the machines, but also the XT-style peripheral cards bought 
after the accelerators. 


I want to buy. I amwilling to buy even if things are not 
perfect. All I want is some certainty that the expected likely 
problems are ones I can live with. 


I hope those thoughts help you revise your sales literature 

and advertising. AND I am a secret speed freak. I spend my 
evenings polishing the inner assembler loops of the BBL Forth 
and Abundance database compilers. It would do my heart good to 
wave some impressive bangs-per-buck benchmarks under the 

noses of those rich guys with their 80386s. The Portable Computer 
Support Group's Flying Turtle ad appeals to that part of my 
psyche. 
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Now for the technical stuff: 

I imagined I was given the task of designing an accelerator 
board. All sorts of potential problem areas sprang to mind. I 
would like you, the manufacturer, to answer the following 
questions for each problem area, and post the results on BIX. 


1. Will it work? Would it melt anything if I tried it? 


2. Will my computer work faster than it did before I installed 
the accelerator? 


3. Will there be any flaky, intermittent problems if I try it? 
continued 
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4, If it won't work, and I were willing to do anything to make 
lt work -- including totally removing the accelerator, what 
would I have to do? 


5. Whywould it work? Briefly explainhow your accelerator 
card is implemented so that it is clear why this would not бе а 
problem. 


Let us start with a simple common problem and work up to the 
tough, esoteric ones: 


1. One of my turbo clones usually runs at 8 MHz rather than 
4.77 MHz, as is normal, and it has a NEC V20 instead of an 8088. 
What will happen to the accelerator card if my main bus runs so 
fast? 


2. А11 decently fast programs bypass DOS for screen I/0 and 
write to the REGEN buffer directly. Since this buffer might not 
even be in the address space of the accelerator, how does the 
data get into the real REGEN buffer? 


3. One of my machines has a no-name Taiwanese ROM BIOS that 

uses timing loops to control such things as disk formatting. If 
that BIOS code were run fast, disk formatting would not work. 
What do I do? Run slower when in BIOS? Replace the BIOS with a 
smart one? What about programs, such as games, that would run 
too fast? Can I slow them down? 


4, Programs that write to the CGA REGEN buffer use various 
snow-removal techniques that depend on poking the 6845 CRT 
controller chip to ask it when horizontal retrace is about to 
occur, or to swap the two REGEN pages. If the REGEN buffer is in 
some way faked, it would seem the accelerator would be waiting 
needlessly to poke the fake REGEN, and the background task that 
copied from the fake REGEN to the real one might cause snow. In 
general, any direct poking of registers in the 6845 might not 
syne correctly with the background copying process. 


5. Ihave invested, or may be planning to invest, alot of 
money in the following software that I know plays some fancy 
tricks, Which of it will still work? 


Microsoft Word (trapping keyboard interrupts, 
Screen paint) 

Ventura Publisher (expensive to replace) 

Lotus 1-2-3 version 1 (copy-protected) 

Fastback (DMA, timing sensitivity) 

СогеҒав% floppy backup (uses proprietary disk format) 

The Norton Utilities (sound) 


Cruise Control (software cursor repeat) 
Microsoft Flight Simulator (general DOS bypasser) 
ProComm modem program (serial-port interrupts) 
SuperKey (gets its fingers inmany pies) 
XON/XOFF device driver 
LAN Server software (might not be running under DOS) 
6. I have invested, ог am planning to invest, in the following 
hardware that might not work: 


Mag Tape Backup (DMA) 

Periscope II debugger (breakpoints, NMI frombutton) 
Periscope III debugger (monitors bus activity) 

JLaser JRAM laser printer (bus sensitivity/ 
addressability) 

(programs fielding own device 
interrupts) 

(not in address space -- cache 
being fooled) 

(both want slave 8088 DOS to runa 


Logitech Mouse 
Expanded RAM cards 


NOVIX coprocessor 


program) 

LAN coprocessors (shared RAM-fooling cache, 
whatever?) 

High-res screen displays (nonstandard REGENS) 
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(chains into clock-tick interrupt) 


7. If І use another coprocessor card, such as the Gateway LAN 

and Х.25 cards, NOVIX Forth card, 68000 coprocessor or Western 
Digital X.25 сага, ог а multiport serial card that uses shared 
memory in the ROM region, how would a cache-type accelerator know 
that its cache was out of date when the other processor was 
changing that shared region? Are there other problems having 
such a coprocessor? 


8. Гама programmer. I have total control of the code. Is 

there anything you could tell me about the caching mechanism that 
would help me write code that would really fly on your 
accelerator? What is the granularity and size of the cache? Are 
instruction fetches treated any differently than data 

fetches? If I could get spectacular results, everyone who uses my 
software would also want one of your accelerators. 


9. When I write code to control exotic shared-memory devices, 
such as the Gateway LAN card, is there any way I can warn your 
accelerator to flush its cache because shared memory may have 
been changed by some other coprocessor? In other words, how do I 
warn it that its cache does not really contain the latest and 
greatest? If your processor does not use а cache, but has its own 
private address space, are there mechanisms that I can use to 
examine and change the shared RAM in the 8088's address space? 
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A final note to the sales people: 


It will be a lot of work for your tech guys to answer these, and 
you might even be tempted to censor the results, but rest assured 
there is no way any board would score 100%, so not to worry. I 

can promise you, I personally will only buy from a manufacturer 
who does a reasonable job of disclosing some of this 
information, or disclosing enough technical information that I 
could deduce the likely answers for myself. І ameager to buy, 
and І am sure there are lots of other people out there like me. 


ibm.pc/long.messages #140, from matt.trask (Matt Trask). 
A comment to message 138. 


That was quite a well-thought-out diatribe, Roedy. Formy two 
cents worth on the subject: 


My first task when I worked at Phoenix Technologies was 
maintenance of the Pfaster/286 support software. I got to do fun 
stuff like making the video go faster (without snow, of 

course) and writing diagnostics. I also wrote some boot code and 
an Above Board emulation. 


My assessment of accelerator boards (the marketing people 
called that one an AT emulation, not an accelerator) is that it is 
probably *not* possible to get a general-purpose device such 

as youare asking for. If your typical end user has limited uses 
in mind such as speeding up 1-2-3 or longdatabase sorts, most 
any speedup card is OK; look for a good price, 


I used a lot of competitors' cards when I was on the project, 

and they all have major shortcomings that I believe prevent them 
from being useful as general-purpose tools. I found that the 
Pfaster in my XT clone at home was useful while developing 
software -- assembles, compiles, and links were much faster 
than ап АТ, and because I was testing and debugging on a "virtual 
machine," a reset was simple when it crashed -- I Just exited 

to the 8088 and restarted the Pfaster. I can totally recommend 
the board for this kind of use. 


However, I understand that the sales to your average end user 
(with general-purpose needs) were so dismal that the product was 
discontinued, and over 10,000 board blanks went in the 
dumpster. Can I interest you ina slightly used accelerator, 
cheap? 

continued 
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How best to speed up a slow PC? While some people leap 
at the idea of an accelerator board, a number of others suggest 
ways that are cheaper, easier, or just different. 


OPTIONS FOR SPEED 


ibm.pc/hardware #2903, from rs... wood (Scott Wood). 


I want to increase the power and speed of my XT. I don't have a 
lot of bucks, so I am looking for something fairly inexpensive 
yet reliable. What options does anyone suggest? 


ibm.pc/hardware #2904, from condorwizard (Jim Morgan). 
А comment to message 2903. 


A fairly inexpensive speedup that I just implemented for my XT 
was anew turbo motherboard, The cost: around $100 +/-, depending 
on where you buy it. I used my existing boards and RAM. To 
populate it with RAM could add between $30 and $120, depending on 
how much and how fast. This gives me 4.77 MHz and 8 MHz. Don't 
listen to the baloney that 8 MHz speeds the system by 300%; it's 
more like 50%. You can boost that speed slightly by buying a 
V30-8 chip, which I believe sells for $30 or $40. There was a 
trade-off for me. Now my JRAM-2 board will not work at 8 MHz 

and will not extend my DOS memory at 4.77 MHz. Anybody want to buy 
а JRAM-2 board with 2 megabyte of 150-ns memory? 


ibm.pc/hardware #2905, from billn (Bill Nicholls). 
А comment to message 2904. 


You want a V20-8 chip; the V30 is 8086-compatible, and the V20 
is 8088-compatible. Also, be aware that MS Word seems to have 
problems running оп a V20 chip. 


ibm.pc/hardware #2910, from rmorse (Ron Morse). 
A comment to message 2903. 


Orchid Tiny Turboor Turbo EGA. Not the fastest available, but 
reliable, and they have a very low "fussy factor." My turbo EGA 
seems to be compatible with just about everything. Don't put 
the Tiny Turbo in slot 8. Aloha from Paradise. 


ibm.pc/hardware #2915, from bitwit (Ariffin Yahaya). 
А comment to message 2910. 


If you want REAL speed, go for a speedup card from the PC 

User's Group that has a 12-MHz 80286 on it; it *flies*. Actually, 
I might have fudged the name of the company. Does anybody know 
what I am talking about? 


ibm.pc/hardware #2916, from flanga (Fred Langa, Executive 
Editor, BYTE). 
А comment to message 2915. 


Do you mean the Portable Computers Support Group (РС56)? 

Their speedup card wouldn't work at all inmy PC's Limited Turbo 
clone, and it took almost 3 months and a spate of registered 
mail before І could get my money back, per their guarantee. 


ibm.pc/hardware #2921, from jfleming (Jon Fleming). 
А comment to message 2916. 


A friend of mine couldn't get either of two PCSG speedup 
boards to work at all inhis true-blue РС. They were fairly nice 
about replacements and refunds, though. 


ibm.pc/hardware #2976, from condorwizard. 
A comment to message 2903. 


I wrestled with the question myself and settled on buylng an 

AT clone. Since then, my XT burned up, and I got a Turbo XT bare- 
bones chassis asa cheap way out. I'mvery disappointed in the 
lack of effective speed as compared with the AT. For anyone who 
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doesn't know -- a 6-МН2 AT runs circles around an 8-МН2 XT. А 
10-MHz AT is just out of sight both for processing speed andhard 
disk access. I took a "fast" hard disk from my AT and put it in 
the Turbo XT -- what miserable performance. It isn't the disk, 
it's just the lousy way that 8-bit XTs work. 


For the low money today Рог AT clones ($600 for a bare system), 
pull the boards out of the XT and put them in a base chassis. I 
don't believe you can beat that speed and price with any 
accelerator board. 


ibm.pc/hardware #2980, from habrams (Howard Abrams). 
A comment to message 2976. 


There is a company out of California selling а "Bullet-286" 

that is an XT-size 80286 main board with eight XT slots. They will 
sell it for about $400 including 1 megabyte of memory (the top 
384K is used by ROM as a disk cache). Since most accelerator 
boards sell for the same money, why not get the whole thing? 

(If I'mallowed to, I'll be happy to post the name of a rep.) 


ibm.pc/hardware #3309, from rgrenader (Robert Grenader). 


Regarding speeding up XTs and ATs: My experience is primarily 
confined to XTs and Compaq Deskpros, which use the 8086 CPU. 
Ninety-nine percent of the accelerator cards, etc. cannot 
support systems utilizing the 8086. I have seen ads for an add-on 
board that provides extended memory and a disk cache, as well 

as offering the benefits of ап 80286 CPU. I thinkit's called Fast 
Cache 286, or something like that. 


As an alternative, have you considered swapping the Intel 

8088 fora NEC V series? I did replace the CPU in my Compaq witha 
V30, and have had NO compatibility problems. The Norton 

Sysinfo (inaccurate, but widely available) rating went from 1.8 
to 3.6-9 (both at 8 MHz), and there was a noticeable increase 

in speed. How much? Realistically, in the 10% to 18% range, not 
25%+ as has been claimed. Check tne CPUS/v30v30 conference 

for more details, Besides, it is а really creative and fiscally 
sound alternative ($12-$16 per PC). 


Bottom-line types will applaud you. 
ibm.pc/hardware #3310, from sparks (Dave Sparks). 


I have the Orchid TinyTurbo286 board. It tripled the speed of 
my 4.77-MHz PC clone. I paid $399 for it, but have seen it as low 
as $349 lately. Prior to that, I bought the 12-MHz Breakthru 
board from PCSG but was not able to get either of two different 
boards working. Further, 6 weeks after І returned the board 
(after obtaining the necessary return authorization) I still had 
not received a credit. Upon calling the company, they told me 
that the board was "still in receiving." Meanwhile, I'm paying 
interest charges on money that they have. 

GRRRRRRRRRRRRRRRRRRRR! (This has not been a review.) 


ibm.pc/hardware #3311, from irae (га Emus). 


I have used anOrchid Turbo 186 (2х PC speed) , Fast 88 (1.6x PC 
Speed) , and at work we use an Orchid TinyTurbo286 and Turbo 286E 
(8 MHz) . They have all worked reliably except the Turbo 186, 
witha very small amount of software. My favorite is the Turbo 
286E because it's really an 8-MHz zero-wait-state AT in 
disguise. (It screams.) 


pc/hardware #3315, from condorwizard. 


The cheapest way to speed up a standard XT 1s buy a Turbo 
motherboard and put in a V-20 chip. Cost: less than $200, 
depending on the amount of RAM installed. A11 your XT boards 
shouldwork without problems, but youmight want to kick up your 
power supply. I know I did. As for ATs, the V-30 and faster RAM 
will help some. The biggest speed function that I noticed was 
putting ina decent drive. № 
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Our holiday wish is more than a greeting. 

It’s an invitation 10 join the millions of PC 
users whose software does exactly what they 
want it to do. Because they write it themselves. 

And, if you act quickly, it’s also an oppor- 
tunity to save up to $50. 

Can't wait to begin? 

Then start with our newest, all-around pro- 
gramming language, Microsoft® QuickBASIC 
4.0. It's ideal for programmers who hate to wait. 

That's because Microsoft QuickBASIC 4.0% 
instant environment eliminates the time- 
consuming compile step, the final barrier be- 
tween you and the on-the-spot results of your 
programming efforts. 


|| Гете, "Too папу lines in f 
Wfiztderr, “Ignoring excess lind 
: | 


Microsoft 


So you can create, debug and run your 
programs just the way you want to. Instantly. 

And, thanks to our revolutionary technol- 
ogy, do it all without paying for that conven- 
jence in dollars or execution speed. 

For more sophisticated programming pror 
ects, choose our new Microsoft QuickC 
Compiler 1.0. 

This easy-to-learn implementation of C 
preserves all the rich features of the language — 
including source-level debugging, complete 
graphics support and context-sensitive help— 
while eliminating all the complexity and cost. 

And, QuickC is a totally integrated system. 
Which means no other C is faster and easier. 


Microsoft and CodeView are registered trademarks and QuickC is a trademark of Microsoft Corporation. Offers valid in the 30 United States only. 


CODE 
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09 (5, ах 


» Auto 
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Microsoft 


Of course, if you prefer a direct pipeline 
to all the power of your PC, consider our new 
Microsoft Macro Assembler 5.0. 

Professionals know just one, well-placed 
assembly language subroutine can dramatically 
boost the performance of a Microsoft Quick- 
BASIC or QuickC program. And with Macro 
Assembler 5.0, creating that subroutine 
couldn't be easier. 

Step-by-step instructions carry you smoothly 
through the integration of your subroutines. 
And the CodeView® debugger, an integral part 
of the Macro Assembler system, lets you test 
and debug your Microsoft QuickBASIC, 
QuickC and Macro Assembler programs all 
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ГЕ » ae eee all 3 languages. Please rush me my $50 holiday bonus. 


I've enclosed the following: 

e dated sales receipts for the products I bought: 
* registration cards for the products: 

• this coupon. 
Please send my check to: 


Name. — 


v — оше др 
Dealer's Name: 


Daytime Telephone (___ 

(In case we have a question about your request.) 

Mail to: 

Microsoft Corporation. 1601 NE 36th Way. Dept. 55/116, Box 97017, 
Redmond, WA 98073-9717 

Attn: Languages Christmas Rebate 

Offer expires January 31, 1988. Not valid with any other offers. Please allow 
4-6 weeks for delivery. Call (800) 426-9400 for inquiries, in Washington 
State and Alaska call (206) 882-8088. BYT 


! Microsoft Languages 


at the same time. 

What's more, like Microsoft QuickBASIC 
and QuickC, Macro Assembler comes with 
our standard, no-questions-asked, 30-day 
money-back guarantee. So you can try it out, 
risk-free. Right into the new year. 

This holiday season, we're speaking yet 
another language. One everybody under- 
stands: money. 

Buy any two of these innovative language 
products and we'll send you a check for $30. 
Or buy all three for a $50 holiday bonus. See 
the coupon for full details. 

And,as our programmers are fond of saying: 
PRINT “HAVE A MERRY CHRISTMAS 
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SmarTEAM The Smart Choice 
SmarT EAM 2400 MiniT EAM 1200 

* High performance 2400 bps modem. * True Mini size 1,116" x 366" x 6.17" 

* Bell 103/212A, CCITT V.22/22 bis * Fully compatible with Hayes 


* PC Magazine May 87 reports ''the SmarTEAM * Bell 103/212A CCITT V.21/22 
2400. performed well under all simulated line 


conditions.” SmarT EAM 9600 wir 
* Utilizes the latest MNP Class 6 to give error- 
free data transfer 
Ако SmarTEAM 2400 MNP Now Available * Cheaper telephone bills with the MNP data 
* Sophisticated error checking and error соггест- compression-provides throughput of up to 
ing modem. 19,200 bps with 9600 bps link. 
* Compatible with Hayes АТ Commads. * Battery-backed CMOS RAM preserves configura- 
* Asynchronous/Synchronous tion against power failures for up to 30 days. 
* Communicates with any MNP modem or with 
any modem supporting Bell 103/212A, CCITT 
V.22 bisor V 29 modulation standards. 
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HARDWARE REVIEWS 


Accelerator Boards 
for the Macintosh SE 


One of the promising features of 
the Macintosh SE has been the 
96-pin internal expansion con- 
nector that provides access to 
the 68000 CPU. This expansion 
port lets you use plug-in boards 
from third-party vendors to 
augment the capabilities of the 
basic Macintosh SE computer. 
Such boards are now starting to 
emerge. Two of the first to ap- 
pear are Levco’s Prodigy SE 
($1499) and General Computer 
Corp.’s HyperCharger 020 
($999 and up). 

These two accelerator boards 
aim to improve the throughput 
of the machine by either in- 
creasing the processor speed or 
providing improved function- 
ality with a math coprocessor 
and extra memory. 

Each of the boards reviewed 
replaces the Macintosh SE’s 
Original 8-megahertz 68000 
processor with a 16-MHz 
68020 and adds 1 megabyte of 
32-bit memory. Both have 
sockets for an optional 68881 
math coprocessor or floating- 
point unit (FPU). But these 
boards differ in the design and 
implementation of features. 


The Prodigy SE 

Levco was one of the first vendors to offer 
performance upgrades for the Macintosh 
while that computer was still a closed 
system, and the company has obtained a 
reputation for quality engineering and in- 
novative design. The Prodigy SE is es- 
. sentially a repackaging of the Prodigy 
Prime, an $1899 product offered for the 
Macintosh Plus. 

The Prodigy SE offers the same basic 
features as the Prodigy Prime: a 68020 
processor running at 16 MHz, sockets for 
a 68881 FPU and a 68851 paged-mem- 
ory-management unit (PMMU), and 1 
megabyte of 32-bit RAM, expandable to 
4 megabytes. The Prodigy SE varies from 
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Two 68020 accelerator 
boards that pack Mac ll power 
into a Mac SE 


The Prodigy SE (above) and the HyperChar ger 020 (below). 


the Prodigy Prime only in the way that it 
mounts on the SE motherboard. 

When the Prodigy SE is installed, the 
native 68000 processor is hardware- 
bypassed during boot-up, and full control 
of the computer is given to the Prodigy 
SE's 68020 processor. Since the bypass 
is done in hardware, no additions to the 
System file are necessary. 

À file called Prodigy adjusts important 
68020 and board parameters as required 
for software compatibility. This control 
file (called a cdev, Юг "control-device 
resource") is placed inside the System 
folder and appears automatically in the 
Control Panel display when that desk ac- 
cessory is brought up. Thus, if your Mac 
SE has a hard disk drive, you place this 
file in the drive's System folder. If your 


computer is floppy-disk-based, 
you will have to place a copy of 
this file on each of your system 
disks. Since it's only 4K bytes 
in size, keeping duplicates of 
the file on floppy disks is no 
problem. 

The Prodigy control file en- 
ables or disables the 68020 in- 
struction cache and determines 
whether the 68881 or Standard 
Apple Numerical Enviroment 
(SANE) is used for math opera- 
tions. The file also contains a 
MacWrite 4.5-compatibility 
“Sniffer. ” 

The cache control lets you 
turn off the 68020 instruction 
cache for those programs that 
don't work well (or at all) with 
the cache on. The SANE/68881 
control determines whether the 
SANE calls use an emulation 
math library or the 68881 math 
coprocessor. The MacWrite 4.5 
Sniffer patches the 68020 envi- 
ronment to enable MacWrite 
4.5 to operate. This patch is 
necessary because MacWrite 
uses its own 68020-incompati- 
ble TRAP vectors; the problem 
is not the fault of the board ven- 
dors. [Editor's note: The patch is not re- 
quired with Apple's recently released 
MacWrite version 4.6, which is 68020- 
compatible.) 

The Prodigy SE board uses an inter- 
esting technique to boost performance: It 
causes Macintosh ROM code to be auto- 
matically copied into RAM at boot-up. 
With the copy of the ROM residing in the 
faster 32-bit memory, the board can get 
to the most-used routines of the Macin- 

continued 


Laurence H. Loeb is an electrical-engi- 
neer-turned-dental-surgeon and is co- 
moderator of the Macintosh conference 
on BIX. He can be reached at PBC Enter- 
prises, P.O. Box 925, Wallingford, CT 
06492, or on BIX as “‘lloeb.” 
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Prodigy SE 


Type 
68020 accelerator board 


Company 

Levco 

6160 Lusk Blvd., Suite C-100 
San Diego, CA 92121 

(619) 457-2011 


Features 

Processor: 16-MHz 68020 

Memory: 1 megabyte of 32-bit RAM 
Expansion port: 16-bit peripheral 
expansion bus for video monitors 
Software: Prodigy utility control-device 
file; recoverable RAM disk program 
Other: Socket for 68881 math 
coprocessor, socket for 68851 paged- 
memory-management unit 


Hardware Required 
Macintosh SE 


Software Required 
System 3.2/Finder 5.3, or System 
4.1/Finder 5.5 


Options 

16-MHz 68881 math coprocessor: 
$299 

2-megabyte 32-bit RAM module: $799 

4-megabyte 32-bit RAM module: $1699 

96-pin bus-transfer expansion 
connector: $149 


Documentation 
33-page Prodigy SE Installation Guide 
55-page Prodigy User Guide 


Price 
$1499 


Inquiry 890. 


tosh without the added steps needed to 
look up information in ROM, and thus re- 
trieve the routines more quickly. 

For situations where you need the con- 
ventional Macintosh SE system, Levco 
provides a way to bypass the Prodigy SE 
board and use a 68000-emulation mode. 
You enter this mode by pressing a se- 
quence of buttons on the programmer's 
switch mounted on the left side of the 
Mac SE; control then passes to the Mac 
SE's motherboard. 


The HyperCharger 020 

Like Levco, General Computer Corp. 
(GCC) also entered the Macintosh per- 
formance market by providing an internal 
hard disk for closed Macintosh systems. 
The HyperCharger 020 board provides a 
16-MHz 68020 processor with a socket 
for an optional 68881 math processor. 
The board can be populated with 1 mega- 
byte of 32-bit memory and is expandable 
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HyperCharger 020 


Type 
68020 accelerator board 


Company 

General Computer Corp. 
215FirstSt. 

Cambridge, MA 02142 
(617) 492-5500 


Features 

Processor: 16-MHz 68020 

Expansion port: 76-pin expansion port 
Software: HyperCharger INIT utility; 
HyperCharger control-device file 
Other: Socket for 68881 math 
COprocessor 


Hardware Required 
Macintosh SE 


Software Required 
System 4.1/Finder 5.5 


Documentation 
28-page HyperCharger 020 user's 
manual 


Price 

HyperCharger 020: $999 

HyperCharger 020 with 1 megabyte of 
32-bit RAM: $1299 

HyperCharger 020 with 1 megabyte of 
32-bit RAM and 8-MHz 68881 math 
coprocessor: $1699 


Inquiry 891. 


to 4 megabytes. The board doesn't offer a 
socket for a 68851 PMMU. The Hyper- 
Charger 020 board uses the same type of 
single in-line memory modules (SIMMs) 
thatthe Macintosh II uses for memory ex- 
pansion, so the memory is available from 
other sources. 

The mechanism that General Com- 
puter uses to start the HyperCharger 020 
differs from Levco's. A 1.5K-byte file 
called HyperCharger INIT is supplied 
with the board. INIT files contain initial- 
ization codethat the Macintosh loads as it 
starts up. The HyperCharger INIT ad- 
justs the default state of the board to stan- 
dard Apple SANE processing, allows the 
use of MacWrite 4.5, and also copies a 
portion of the Macintosh ROM into the 
HyperCharger's 32-bit memory to im- 
prove performance. 

Like Levco, General Computer sup- 
plies a cdev file, named HyperCharger, 
that appears in the Control Panel and lets 


you modify certain board parameters. 
You can select the type of math package 
to be used for computations (Off, GCC 
SANE, or Apple SANE), turn the 68020 
cache on or off, and turn the MacWrite 
4.5 compatibility option on or off. 

With the math-processing control, the 
Off setting causes all computations to be 
done in software, the GCC SANE setting 
uses GCC's proprietary software with 
the 68881, and the Apple SANE setting 
uses Apple's SANE package, which uses 
the 68881 when possible and otherwise 
uses software for maximum accuracy. 
The 68020 cache control and MacWrite 
4.5 compatibility controls are similiar in 
function to the Levco controls. 

The cdev file is 18K bytes inlength and 
should be included with any system disk 
(hard or floppy) used with the board. You 
can't disable the HyperCharger 020 to 
run the Mac SE normally. 


The Boards Contrasted 

Thetwo companies differ in the ways they 
supply their boards to the end user. GCC 
relies heavily on its dealer network to 
provide not only installation of the boards 
but also end-user support. If you call 
GCC with a question, you will generally 
be referred back to your dealer for the an- 
swer. Thus, choosing a dealer for a GCC 
board is an important consideration in the 
purchasing decision. 

HyperCharger's short user's manual 
explains how to operate the Control 
Panel, how to size the RAM cache for a 
given amount of memory, and little 
more. The installation manual supplied 
for this review was directed to the dealer 
and written at the level of the Apple Class 
I technician. In other words, it is not for 
novices. For example, it simply states, 
"Carefully separate the Macintosh SE 
housing parts," and "Discharge the an- 
ode." If you're used to poking around in 
the innards of a Macintosh, this docu- 
ment is adequate. If you have little idea of 
what is involved in working in a cramped 
computer housing with high-voltage 
equipment, then you'd better leave the in- 
stallation to your dealer. 

Levco, on the other hand, does not as- 
sume that you will have someone else in- 
stall the board. For example, unlike the 
HyperCharger, the Prodigy SE comes 
with the Torx screwdriver needed to open 
the Mac SE's case. Although the installa- 
tion manual contains plenty of legal boil- 
erplate stating that you follow the de- 
scribed procedures at your own risk, the 
manual is presented so that any compe- 
tent person can install the board. For ex- 
ample, it shows in detail the way to open 
up the Mac SE's housing, and it is lav- 
ishly illustrated with diagrams presenting 
the Macintosh as you see it during the 
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board installation procedures. 

Instructions are broken down into sim- 
ple tasks, much as Heathkit used to do. 
This is useful, since you will encounter a 
few quirks during installation. For exam- 
ple, the Prodigy SE is mounted at a slight 
angle to the motherboard surface, requir- 
ing appropriate placement of pairs of long 
and short spacers. (The HyperCharger 
mounts flush to the SE expansion con- 
nector and requires only two spacers.) 

The HyperCharger uses SIMMs to 
allow the single megabyte of on-board 32- 
bit memory to be compactly stored at a 
45-degree angle. As in the Macintosh SE, 
you can increase the amount of RAM on 
the HyperCharger by using higher-den- 
sity SIMMs. The ‘advantage of using eas- 
ily available SIMMs is negated, however, 
by General Computer’s policy of having a 
dealer install the board. 

The Prodigy SE achieves a high com- 
ponent density by using surface-mounted 
devices. Levco’s board currently lets you 
expand to 4 megabytes by using special 
memory modules. These modules aren’t 
SIMMs, however, so they can’t be used 
in another Macintosh computer, and you 
can obtain additional modules only from 
Levco. The Prodigy SE board will be up- 
gradable to 8 megabytes when the higher- 
density modules become available. Due 
to the location of the Macintosh ROM 
within the 68020 address space, any 
memory expansion above 4 megabytes 
will require the use of the PMMU to han- 
die address conversions. 

The HyperCharger documentation 
suggests that, for best performance, the 1 
megabyte of Mac SE memory be used as 
a cache. The reason is that the Mac SE’s 
memory is 16-bit, and by assigning it as a 
RAM cache, you force applications to be 
located on the HyperCharger’s faster 32- 
bit memory. In contrast, the Prodigy SE 
does not allow you access to the Mac SE's 
memory at all. 


Performance and Compatibility 

Both of the reviewed boards had a 68881 
math coprocessor. However, the pres- 
ence of this chip doesn’t mean better per- 
formance unless the chip is used by the 
software. 

To test performance, I ran a series of C 
language benchmarks. I first compiled 
the benchmarks with Lightspeed C 2.01, 
which generates 68000 code only and no 
68881 instructions. Next, I compiled 
these benchmarks with Consulair's Mac 
C 5.04 68020 version, which generates 
68881-specific instructions. To simulate 
normal board use, I ran the Hyper- 
Charger with a 1-megabyte RAM cache. 
Results of the benchmarks are summa- 
rized in table 1. 

continued 


Table 1: The results of the C language benchmarks. For details on these 
benchmarks, see “А Closer Look” by Richard Grehan in the September 
BYTE. The HyperCharger 020 was run with a 1-megabyte RAM cache to 
ensure that the programs ran in the board's 32-bit memory. All times are in 
seconds, with the exception of the Dhrystone results, which are in 

Dhrystones per second. Dhrystone version 1.1 was used for 50,000 iterations 
апа no register variables. “LSC” indicates that the program was compiled 
with Lightspeed C version 2.01, апа“Мас С” indicates Consulair’s Mac С 
5.04 (68020-specific version). For the FPU results, each column indicates a 


control setting for the particular board. 


Compiler 


Dhrystone 
Fibonacci 
Float 
Savage 
Sieve 

Sort 


GCCSANE Apple SANE None 


Float 
Savage 


Prodigy SE 
LSC Mac С 
3125 2380 
51.81 71.45 
17.98 2.61 
52.08 5.21 
10.58 14.83 
18.56 20.41 
Prodigy SE 
68881 None 
17.98 35.62 
52.08 643.37 


Savage results, using Lightspeed C: 


HyperCharger 020 
LSC Mac C 
3125 2176 
52.08 71.6 
27.28 4.06 
52.69 8.86 
10.63 14.92 
18.60 20.55 
HyperCharger 020 
| 27.54 27.19 83.10 | 
52.69 458.91 1810.87 


HyperCharger 020 
GCC SANE: 2.5000000000001 0e+004 
Apple SANE: 2.50000000000004e+ 004 
None: 2.50000000000004e+ 004 
Prodigy SE 
68881: 2.50000000000008e+004 


None: 


2.50000000000004е--004 


Table 2: Conventional benchmarks. Тһе Write апа Read times show how 

long it takes to write and then read a 64K-byte sequential text file. (For the 
program listings, see BYTE’s Inside the IBM PCs, Fall 1985, page 195.) The 
Sieve times show how long it takes to run the Sieve of Eratosthenes benchmark. 
The Calculations times show how long it takes to do 10,000 multiplication 
and 10,000 division operations. The 40K File Copy times show how long it 
takes to copy a 40K-byte file using the system utilities. The Spreadsheet Load 
times show how long it takes to load and recalculate a 25- by 25-cell 
spreadsheet in which each cell equals 1.001 times the cell to its left. All times 
аге in seconds. All tests were performed using System version 4. 1 and Finder 
version 5.5. Microsoft BASIC version 2.1 was used for the system benchmarks. 
Multiplan version 1.1 was used for the Spreadsheet tests. 800K-byte blank 
floppy disks were used for the file tests. The 40K Format/Disk Copy test was 
not performed because the computer had only one floppy disk drive. 


HyperCharger 
Prodigy SE 
Mac SE 


HyperCharger 
| Prodigy SE 


Write 
14.95 
14,45 
18 

40K File Copy 


6.05 
6.34 


Sieve Calculations 
11.63 22.44 6.5 | 
6.18 20.79 5,76 
68 19 
| 
Spreadsheet Spreadsheet 
Load Recalculate 
34 3.17 
2 2.19 


Mac SE 6.0 7.8 8.9 | 
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Interestingly, the Dhrystone results 
with Lightspeed C were identical for the 
two boards, at 3125 Dhrystones per sec- 
ond. In addition, both boards outranked a 
Macintosh II, which ran at 2631 Dhry- 
stones per second. 

Floating-point benchmarks, which de- 
pend heavily on the math coprocessor, 
show the difference in performance be- 
tween the HyperCharger 020 and the 
Prodigy SE for these types of tasks. For 
example, the Float and Savage bench- 
marks using Mac C's 68881-specific 
code ran between 64 percent and 58 per- 
cent slower on the HyperCharger 020 
board than on the Prodigy SE. This is 
partly because the HyperCharger's 6881 
chip runs at 8 MHz, as compared to 16 
MHz on the Prodigy SE board. 

I found little difference in the times for 
the benchmarks that depend on integer 
arithmetic, such as the Sieve. Here the 
difference between the benchmarks 
varied by less than 1 percent. 

I also ran the Float and Savage bench- 
marks with and without the 68881 FPU, 
by adjusting settings in the accelerator 
board's Control Panel. I compiled these 
benchmarks with Lightspeed C, because 
Mac C's in-line 68881 code bypasses the 
FPU's Control Panel settings. From the 
results, also shown in table 1, it's obvious 
that the math coprocessor improves per- 
formance significantly. For the Savage, it 
takes 12 to 34 times longer to get a result 
without the FPU. 

You should also note the difference be- 
tween the types of software libraries and 
howthey use the math coprocessor. GCC 
SANE and Apple SANE both use the 
FPU when possible, although Apple 
SANE will use software emulation for 
maximum precision. The effects of this 
become evident when you compare the 
GCC SANE times to the Apple SANE 
times for the Savage benchmark. GCC 
SANE processes transcendentals faster, 
but at the expense of accuracy. (See table 
2 for the conventional benchmarks.) 

Both boards had the same compatibil- 
ity with existing software. Most software 
ran with the 68020's cache on, which was 
somewhat surprising: I had heard that 
68020 incompatibility was rampant in 
Macintosh software. Some older pro- 
grams bombed with the cache on, but 
with a few exceptions, this was correct- 
able by turning off the cache from the 
Control Panel. Dreams of the Phoenix's 
Phoenix 3D editor bombed during quit- 
ting, after showing a fivefold increase in 
drawing and calculation speed, and Easy- 
3D bombed with the cache turned off 
during program execution. This was dis- 
appointing; I had hoped that with the 
68020's speed these programs would now 
be easily usable (i.e., fast). The Mac- 
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Write 4.5 patches worked on both boards. 
Sound output from all programs was 
garbled when the boards were used. You 
can use the Prodigy SE's 68000-emula- 
tion mode to produce normal sounds, but 
the HyperCharger 020 board does not 
offer this solution. It can't be removed 
from the system, even if you delete the 
board's software-control programs. 

I also evaluated the boards on expand- 
ability. Both bring out signals so you can 
make electrical connections for larger 
monitors, for example. The Hyper- 
Charger 020 brings out 64 pins and a 12- 
pin control bus into an expansion connec- 
tor that the E-machines Big Picture 
monitor can plug into. The Prodigy SE 
board has a peripheral expansion bus 
with 16 additional data lines that can con- 
nect to MicroGraphic Images’ 19%-іпсһ 
MegaScreen or to SuperMac Technol- 
ogy's 19-inch monitor. You can obtain an 
optional bus-transfer expansion connec- 
tor for the Prodigy SE that passes all the 
Macintosh SE's bus signals to connect an 
additional expansion board. 


Should One of These Fill That Slot? 
Both of these boards significantly in- 
crease the computing power available to 


Mac SE owners. Now you can have your 
cake and eat it too, because these acceler- 
ator boards bring the processing power of 
a Macintosh II to a transportable Macin- 
tosh SE and give you the option of con- 
necting a large display. Since the boards 
are approximately the same price if you 
get the HyperCharger with 1 megabyte of 
memory, the comparison must be made 
on performance factors. 

The Prodigy SE wins on both perfor- 
mance and peripheral expandability. In 
addition, for those who want to install the 
boards themselves, the Levco product is 
better supported, since the installation 
manual is written with the nontechnician 
in mind. However, for those who don't 
need the added features of the Prodigy 
SE, the Hypercharger 020 should not be 
ignored. 

Before purchasing a board, evaluate 
your computing needs and make your 
choice based on those needs. If you just 
wantto run Excel faster, then the Hyper- 
Charger 020 with a 68881 will do. But if 
you want an accelerator that has plenty of 
room for growth and that you can install 
yourself, the Prodigy SE is the choice. 
Both boards work well, but the Prodigy 
SE does it better. B 


Traveling Modems 


Pete White 


The Pocket Modem from Migent and the 
Worldport 1200 from Touchbase Systems. 


I like portable modems for three reasons: 
They're small, they can take the place of 
existing modems in portable computers 
(e.g., Tandy Model 100) for faster data- 
transfer rates, and you need only one 
modem to work with both your desktop 
and portable computers. But these advan- 
tages are balanced by the disadvantages of 


lack of audio monitoring and limited 
modem status display. In these respects, 
a portable modem isn't as convenient as, 
for example, a full-size external modem. 

Let's define a portable modem а” 
being pocket-size and battery operated. 
When I was writing this review, only two 
modems fell within this definition of por- 
table: the Pocket Modem from Migent, 
and the Worldport 1200 from Touchbase 
Systems. 

The Pocket Modem is a 5- by 2%- by 
l '^-inch unit weighing 9 ounces with the 
battery installed. The modem can operate 
for up to 10 hours on a standard 9-volt 
DC alkaline battery (supplied). It has a 
female DB-25 connector on one end, and 
two RJ-11 connectors and an external 
power supply connector at the other end. 
The case at the DB-25 end is 14, by 2% 
inches and has two thumbwheel screws to 
attach the modem to the computer. Inside 
the case is a single printed circuit board 
(4% by 254, inches) containing all the 
circuitry. 

The modem operates at 300 and 1200 
bits per second and is Bell 212/103- and 
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Hayes AT command set-compatible. The 
package includes the BitCom communi- 
cations program. The modem has no con- 
figuration switches to set; you set all 
options using AT commands. The param- 
eters are stored in the unit's internal non- 
volatile memory. The list price for the 
Migent Pocket Modem is $259. 

The Worldport 1200 is a 4- by 2%- by 1- 
inch unit weighing 6 ounces with the bat- 
tery installed. As with the Pocket Modem, 
it operates for up to 10 hours on a standard 
9-V DC alkaline battery (supplied). It has a 
DB-25 connector at one end (available with 
a male or female DB-25). A single RJ-11 
connector is on one side of the case, and 
the external power supply connector and 
acoustic coupler interface connector are on 
the other. Four LEDs on thetop of the case 
go on, off, or flash to show the modem's 
status. 

The case at the DB-25 end 1s 2% by 1 
inches; it does not have any screws to at- 
tach to the computer. Inside the case are 
two small circuit boards, each 24% by 2% 
inches long, stacked one on top of the 
other. The rear 1% inches of the case 
contains the battery. 

The Worldport 1200 operates at 
300/1200 bps and is Bell 212A/103-, 
CCITT V.21/V.22-, and Hayes AT com- 
mand set-compatible. It has an internal 
bank of four switches for setting the Bell or 
CCITT standard, auto-answer enable, 
power-on sense, and data-terminal-ready 
(DTR) ignore. The list price for the Touch- 
base Systems Worldport 1200 is $199. 

Both units operate with an external 
power supply as well as with the 9-V DC 
battery. Neither modem has any internal 
audio signaling. 

[Editor's note: Touchbase Systems has 
announced its Worldport 2400, at a list 
price of $359. This 2400-bps portable 
modem, which has audio circuitry, will 
be bundled with Carbon Copy Plus com- 
munications software. Owners of World- 
port 1200 modems can have them up- 
graded at a cost of $199, which includes 
Carbon Copy Plus.] 


Hardware and Software Tests 

Testing portable modems is best done 
using portable computers. I used a Zenith 
Z-181, a Zenith Z-171, and a Toshiba 
T1100 Plus. I also used a Leading Edge 
MH-11 and a Multitech 900 desktop 
computer. I utilized the following exter- 
nal modems for comparison at 300 and 
1200 bps: the USRobotics Courier 2400, 
the Hayes Smartmodem 2400, and the 
Novation Professional 2400. 

Al the modems were put through the 
same tests simultaneously to see if there 
were any obvious differences in perfor- 
mance between the full-size external 
modems and their portable cousins. 


Pocket Modem 


Type 
Battery-operated portable modem 


Company 

Migent Inc. 

865 Tahoe Blvd. 

P.O. Box 6062 

Incline Village, NV 89450 
(702) 832-3700 


Size 
5 by 2/2 by 11a inches; 9 ounces (with 
battery) 


Features 

9-V battery included; AC power supply; 
7-foot modular telephone cord; DB-25 
cable (M/F); DB-9 cable (M/F), 5-year 
warranty 


Software 
BitCom communications program 


Options 
Carrying case: $7.50 


Documentation 
36-page Pocket Modem User's Guide; 
82-page Software Guide 


Price 
$259 


Inquiry 892. 


Other than the fact that both portable 
modems were installed more easily, there 
were no differences in performance. 

I configured several communications 
programs for the above equipment. The 
software packages I used were: Mite (ver- 
sion 3.02), ProComm (version 2.4.2), 
Pibterm (version 3.2.5), Telix (version 
2.12), and BitCom (version 2.2). I also 
used TBBS (version 2.0M), a commer- 
cial messaging system and bulletin board 
system (BBS) program, and the Smart 
(version 3.1) communications module to 
test compatibility. I did the actual testing 
by calling the following systems: BIX, 
the BYTE Information Exchange (via 
local Tymnet); TBBS Support BBS, Col- 
orado; TC-AMIS, Minnesota; and the 
Cul-De-Sac BBS, Holliston, MA (my 
own TBBS system). 

I began by simply unpacking the 
modems, installing the batteries, and at- 
taching each modem to the Zenith Z-181. 
The Worldport uses a snap-on battery 
connector. The Pocket’s battery com- 
partment has two contacts and a sticker 
that shows how to insert the battery. (The 
sticker was upside down.) 

Migent ships the Pocket Modem with 
just about everything you’d need to attach 
it to any computer, including a DB-25 


Worldport 1200 


Type 
Battery-operated portable modem 


Company 

Touchbase Systems Inc. 
160 Laurel Ave. 
Northport, NY 11768 
(516) 261-0423 


Size 


4 by 2% by 1 inches; 6/2 ounces (with 
battery) 


Features 

9-V battery included; 7-foot modular 
telephone cord; 2-year warranty on the 
modem, 1 year for connectors 


Options 

AC power supply: $6.95 
DB-25 cable (M/F): $20 
DB-9: $20 


Documentation 
90-page installation and Operation 
Manual 


Price 
$199 


Inquiry 893. 


male/female cable and a DB-9 female to 
DB-25 male cable. The connector on the 
Pocket Modem 15 a female DB-25. You 
can order the Worldport 1200 with either 
a DB-25 male or a DB-25 female connec- 
tor. I used the unit with the DB-25 female 
connector for all tests. 

The Worldport 1200 plugged into the 
back of the Z-181 as if it were designed 
for that machine. The Pocket Modem 
would not fit because of a lack of space 
around the computer’s connector. On the 
Z-171, on the other hand, the Pocket 
Modem plugged in with no problem, and 
the Worldport 1200 wouldn’t fit because 
there wasn't enough clearance for the 
modem case. On the Toshiba T1100 
Plus, you need an adapter cable to use 
either modem because the serial port has 
a DB-9 connector. 

I disabled all initialization commands 
from the communications software to 
force each modem to start with its inter- 
nal default configuration. I tested each 
modem with each software package to de- 
termine any differences in normal opera- 
tion. Both modems performed almost 
flawlessly in all tests made during calls I 
initiated. The only exception was with the 
communications module included in the 

continued 
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Circle 158 on Reader Service Card : 
к m Р ва 


| UNIVERSAL 
PROM/PAL*/MICRO 


PROGRAMMER 
U.S. prices From $995 .00* 


EPROMS ТО 1 MEG 
EPROM SIMULATION 
SET PROGRAMS 

20-24 PIN PLD/EPLD 
BIPOLAR PROMs 
SINGLE CHIP MICROS у» 
RS-232/PC DRIVEN OR DEA 


000000 


STAND-ALONE ZS 


1-800-33 1-PROM 
(305) 974-0967 Telex 383142 Fax (305) 974-8531 
From a Name You Can Trust 


МУРАДА ҺА ло кымырыла чы Vj LUA 4 мА үл VV 7 L 4 bio AO (® ARAGWUYLILAGLMH Ws ы 


Introducing OS-9 for Your Atari ST f 

Exciting news from Microware! Now | 

you can have the awesome real-time, — — 

multi-tasking power of OS-9 for your (Е а 

Atari ST. Introducing OS-9/ST! _~ 0) 
Choose Personal 
or Professional 

ST’s UNIX-style architecture and 


supporting development tools are available in 

two flexible configurations: 

**Personal OS-9/ST combines the power of OS-9 with 
an interactive, structured Basic and handy utility set. 

**Professional OS-9/ST turns your Atari ST into a full 
C Language workstation with a powerful Assembler, 
Linker and User Debugger. 

And you can add optional tools like Pascal, FORTRAN, 

Electronic Mail and other popular productivity packages. 


E Support ANYTIME You Need It! 
527 => Included with both versions of OS-9/ST is twenty-four- 
hours, seven days a week "support" —via your modem 
and CompuServe. And with your purchase of OS-9/ST, you'll 
receive a free copy of the OS-9 Software Sourcebook—a valuable 
. reference guide to third-party software. So call Microware today to find out 
how to put the power of OS-9/ST to work for you! 


Personal OS-9/ST $150.00 e Professional OS-9/ST $600.00 
Ф 
М | КОМАКЕ SYSTEMS CORPORATION 
атк Western Regional О 
1900 NW. 114th Street 4401 Great America Parkway, Suite 
Des Moines, lowa 50322 Santa Clara, California 95054 
Phone 515-224-1929 Phone 408-980-0201 


OS-9, OS-9/ST, Personal OS-9/ST and Professional OS-9/ST are trademarks of Microware Systems Corporation. 
Atari ST is a trademark of Atari Corporatian. UNIX is a trademark of AT&T. 
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REVIEW: TRAVELING MODEMS 


Both modems performed 
extremely well with a 
variety of hardware and 
software under various 
conditions. 


Smart Integrated System from Innovative 
Software. The Hayes modem configura- 
tion required a true Hayes modem. It was 
difficult to get most of the Hayes-compat- 
ible modems to work. While both porta- 
ble modems initialized using the Smart 
Hayes 1200B configuration, the Pocket 
Modem indicated that it was already on- 
line when I attempted to dial. 

Next, I used each modem to replace the 
external modem being used on a TBBS. 
Since TBBS sets up a modem for auto-an- 
swer, this was another test of Hayes-com- 
mand compatibility. I used each modem 
on the TBBS, both on-line and off-line (a 
multiline TBBS places an off-hook indi- 
cation on a modem when it goes off-line for 
maintenance). Surprisingly, the Worldport 
1200 operated as well as the full-size ex- 
ternal modem it replaced, with no prob- 
lems at either 300 or 1200 bps. 

Initially, the Pocket Mod n would not 
answer any incoming calls at either data- 
transfer rate. I changed the interna! 
switch settings in the Pocket Modem and 
enabled the DTR (its default setting is 
“ОТК sensing off"), and then repeated 
the test. This time it functioned correctly. 

I used each modemto call the four tele- 
communications systems. Using the vari- 
ous software packages, I transferred text 
and binary files between the portable 
computers and these systems. I also 
timed files transferred to and from the 
Cul-De-Sac BBS at 300 and 1200 bps 
ander controlled conditions. The differ- 
:nce between the modems in actual oper- 
ation was negligible, even for tests run 
luring a time when high humidity as- 
sured considerable line noise (sufficient 
o make 2400-bps communications ex- 
remely erratic). 


The Two Compared 

Joth modems performed extremely well 
with a variety of hardware and software 
under various conditions. Nevertheless, 
there are differences between them. 

The Pocket Modem has a nonvolatile 
nemory for storing a command line or 
elephone number (up to 28 characters). 
t has configuration registers similar to 
‘he Hayes modem S registers, and the Bit- 
com software provided has a Pocket 
Modem Setup program to help you set up 
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the communication parameters. 

The technical reference in the Pocket 
Modem User’s Guide lists the following: 
basic Hayes commands supported: latest 
Hayes 1200 commands supported, Hayes 
2400 commands supported, and unique 
Migent modem commands (to set detec- 
tion of dial tone, busy, remote ring, tone, 
and battery alarm). It also includes lists 
of the Hayes Smartmodem S registers and 
Migent modem S registers, to set data 
carrier detect (DCD) and DTR. The man- 
ual is reasonably complete in listing all 
the available configuration commands, 
but it lacks explanations of how the com- 
mands work and examples of how they 
are used. 

The Worldport 1200 has four internal 
hardware switches and accepts almost all 
the Hayes AT commands; thus, it per- 
forms quite well with any software 
designed to use the Hayes-compatible 
commands. 

The Worldport also uses configuration 
registers similar to the Hayes modem S 
registers. While the modem does not 
come with any communications soft- 
ware, the Installation and Operation 
Manual offers concise instructions on 
how to set the communications param- 
eters, and it explains the function of each 
S register. 

One significant difference in the cir- 
cuitry of the Worldport 1200 is that it 
monitors the DTR signal and turns the 
modem off within 30 seconds if DTR 
goes low. This greatly extends the life of 
the battery. The Pocket Modem has no 
sensing circuitry, and the modem is on as 
long as the computer is on. This means 
you have to remember to detach the unit if 
you use your computer for something be- 
sides communications. The weight of the 
Pocket Modem makes it almost manda- 
tory to-use the thumbwheel screws to en- 
sure the modem stays connected, so 
there’s more to detaching the unit than 
just unplugging it. 

Both units had no problems when 
using the external AC adapters. I recom- 
mend using the adapters whenever possi- 
ble because this disconnects the battery 
automatically. 

If you plan on traveling abroad, the 
Worldport 1200 has support for the 
CCITT V.21/V.22 standard protocols, 
used in most other countries. There is no 
CCITT support in the Pocket Modem. 

The only status indication offered by 
the Pocket Modem is an alarm that passes 
a command to the audio circuit of your 
computer when the battery is low. The 
Worldport 1200 has four LEDs that re- 
port call-progress information, speed, 
and low-battery and carrier detect. I’ve 
learned to rely on both audio and visual 
indications of how a modem is operating, 


and having a visual indication is better 
than having none. 

The Pocket Modem has two internal 
RJ-11 telephone connectors to let you at- 
tach a telephone to the modem. If you 
want this capability with the Worldport 
1200, you have to purchase an RJ-11 Y 
adapter. The Worldport 1200 comes with 
an acoustic-cup adapter cable, for use 
with the Radio Shack acoustic cups. This 
makes the Worldport ideal for upgrading 
the Tandy Models 100/102 to 1200-bps 
communications. 

Both manufacturers provide telephone 
support. In addition, Touchbase Systems 
has support available on several other 
services (e.g., Genie and MCI Mail) and 
has a toll-free support line, (800) 541- 
0345 (outside New York state only). 

The Pocket Modem comes with a 36- 
page Pocket Modem User's Guide and an 
82-page Software Guide for the BitCom 
communications program. The World- 
port 1200 has a 90-page manual that con- 
tains a fairly comprehensive introduction 
to data communications. ' 


Final Verdict 
Since both modems perform the same, 
choosing one should be based on the best 


price and the most useful features and op- 
tions. My choice would be the Worldport 
1200 because it has a few more useful 
features than the Pocket Modem. If you 
need to telecommunicate from foreign 
countries, the CCITT support is already 
there. 

If you have to use telephones that don't 
have plug-in RJ-11 connectors, the con- 
venience of the Radio Shack acoustic 
cups helps considerably. It is also easier 
to install and remove the Worldport 1200, 
since there are no mounting screws to 
fuss with. 

Despite the lack of audio monitoring 
on the Worldport 1200 and the lack of 
audio or status lights on the Migent 
Pocket Modem, in all other respects both 
modems performed well. Even if you’re 
not interested in portable operation, 
either of these modems would be a good 
choice. Ш 


Pete White (P.O. Box 127, Holliston, MA 


. 01746) is the owner of GW Associates, a 


consulting firm specializing in messaging 
systems and communications. He can be 
contacted as "petewhite" on BIX or via 
his BBS, The Cul-De-Sac, at (617) 429- 
1784. 


VIEWS FROM BIX: 
PORTABLE MODEMS 


laptops/long.messages #3, from Mark 
Szpakowski. 


I'm interested in & "pocket! modem to 
carry around and plug into Macintosh 
computers. (I think that a computer 
without а modem is like a fish without a 
fin). Could you check on compatibility 
of the two reviewed modems with Macs? 
Cabling, of course, is the first thing 
to look at. 


laptops/long.messages #4, from Ken 
Smith. 


The Worldport modem works just fine 

with the Macintosh. I have not tested the 
Migent, but I don't see why it would not 
work. There are two cables available from 
Apple that you will want to look at. One 

is the Macintosh Plus adapter cable; it 
has the DIN-8 connector оп one end and a 
DB-9 on the other end (part no. M0189). The 
other is the Macintosh 512K Image- 

writer cable, which has а DB-9 to a DB-25 
connector (part no. M0150). This 

connects a Mac 512K or the Mac Plus adapter 
cable to the modem. I could not find an 
Apple cable that directly connects the Mac 
Plus to the modem, but I am sure that 

one could be made. The Apple cables are 
available from most Apple dealers and 

cost around $20. 


BIX Mail, from Larry Loeb. 


I have used the Migent modem with a 
Macintosh. The modem must be attached with 
a cable converting the DB-25 toan 

Apple DIN-8. I agree with the review 
author that the lack of a hardware 

on/off switch is something of an annoyance 
if you are using batteries to power the 
unit. 


` T also liked the design of the modem 


case. The sticker in the battery 
compartment іп my modem was correctly 
oriented. Thus, I suspect that the review 
author had an older unit. 


Another area that should be more 
clearly understood-is that, although 
the manufacturer provides a 
communications program that sets the 
parameters of the modem, it is the 

modem itself, not the program, that does 
the actual setting of these 

parameters. The program is an easy and 
simple way to send the correct commands 
fora desired result to the modem, but if 
necessary, itmay be overridden while 
on-line with the appropriate command 
sequences. I value this flexibility in 
asmall unit. 


I have also found that the unit 

performs better on a по15у line at 1200 bps 
than my Anchor Express full-size modem 
does. The Migent suffers far less "line 
hits," in my experience. 
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The ACER team is working hard in more than 50 
countries round-the-world, round -the- clock. 
We'd like to do the same for you. 


At Acer Technologies, our 
commitment to research and 
development has enabled us 
to build better - and more 
affordable machines. 

Take our revolutionary 
ACER 1100 for instance. An 
80386-based per- 


sonal computer, the cag MI 
|- i 


1100 is the culmina- 
tion of our accumu- 
lated successes over | 
the years. 

Already it is set- 
ting the standard for 
others to follow. 


Here today, here tomorrow 


Driven by the power of a 
16MHz 80386 microprocessor, 
the ACER 1100 delivers power- 
packed minicomputer perform- 
ance. The fact is, the 1100 is 10% 
faster than the fastest 80386 
around, to date. And that’s just 
the beginning. 

The ACER 1100 expands the 
limits of today's computing - 
runs US$6 billion worth of ex- 
isting software up to 300% 
faster than standard AT's. Plus, 


Success is in vour hands 


а TRA е cd 1 ПЫ ГЕРІ 
ООо 
WORL DWIDE 


The 1100 makes a powerful yet 
economical graphics workstation. 


SUCCESS gm 


it will run tomorrows 
advanced 
32-bit 


| (е 


THE WORLD'S 
FASTEST 


= úk 
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- ыыы 


programs a 
up to 1000% faster than the 
AT's of today. 


With 32- 
bit architecutre, 
unique interleaved 
memory and mas- 
sive expansion abili- 
ty, the 1100 speeds 
you into the realms 
of tomorrow. 

Power hungry users will 
find the ACER 1100's generous 
memory, storage and lightning 
processing speed indispensable 


<------ 


for financial applications, CAD/ 


CAM, CAE, software develop- 
ment—even artificial intelli- 


gence applications. Not to men- 


tion network server needs. 

So, for calculation-intensive 
applications, success is certainly 
in the books. 

Success upon success 

At Acer Technologies, we 
design and manufacture a com- 


plete line 
of personal 
сотри- 
ters and 
peripherals to cater to indivi- 
dual needs. 

Like our range of 900 
personal computers. Totally 
compatible with the industry 


The most advanced automatic testing 
to ensure total reliability. 


standard РС/АТ, the ACER 900 
was dubbed “the AT standard 
to beat" by Computer Currents 
a U.S. publication. 


BREEDS SUCC 


PC-AT is a registered trademark of International Business Machines Corporation. 


Acer Technologies Corporation 

401 Charcot Avenue, San Jose, CA 95131. 

Tel: (408) 922-0333. Fax: (408) 922-0176. 

Toll-free nos: (800) 782-1155 (CA only), (800) 538-1542. 
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| «ACER 710 


achievements, we do 
| not intend to rest on 
| our laurels. Instead, 
we're surging ahead 
into the future-cre- 
ating new frontiers. 
_ And if our track record 
үм лиса MUN Өтес ufo anything to БО by, 
chances are you'll hear 
more about us in the near future. 
One more thing, we guaran- 
tee after-sales service through 
our worldwide distribution net- 
work, no matter where you are. 
Check us out today. We have a 
habit of making successes 
happen for people. 


v ACER 900 


” ACER 910 


We've even designed the 
perfect computer for the value- 
conscious buyer who isn't 
willing to compromise - the 
ACER 910. 

Then there's the world's fas- 
test 8088-based personal com- 
puter — our ACER 710. 

And right at this minute, 
our ACER 500% are proving to 
be invaluable educational tools 
for students all over the world. 

Proud as we are of our 


: | 
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MICROPROCESSOR 
MASTERY! 


The Development System that 
Supports 150 Different Microprocessors. 


A complete solution 


Here, at last, is the working environ- 
ment of the future for developing 
error-free and efficient microproces- 
sor code. Save time and money with 
UniLab 115 seamlessly integrated 
Loolset: 


An 8/16-Bit Universal Emulator- {| menus. command your program 


With UniLab's full selection of symbcli¢ 
debug commands you can 
quickly display and change 
all registers, memory, and 
ports, plus set software 
and hardware breakpoints, 
An Advanced 

48- Channel еласа pe 
Analyzer — used toviewsource 
Most other aces ero morc 
development 


Symbola 
systems are тапа нап № 
dead іп the or source code 

fine display 


water if there 
is a hardware fault, such 
as a Simple bus short. Now, 
you can use the power of 
UniLab to home in on both 
software and hardware 
problems quickly. 

An Input Stimulus Generator- 
You conveniently specify system 
inputs and observe the results. 

A Built-In EPROM Programmer- 
helps finish the job! 


Development 

Use Unilab’s advance 
windows to set up 
your screen the 

way you want to... 
view multiple items 
of interest. Imagine 
being able to auto- 
matically compare a 
current trace with previous 
trace data to instantly 
determine differences. You 
can set breakpoints, single- 


step, then qo back to the an- Wi Ў EP 


alyzer without missing a beat 
If you make a change in your 
code, use UniLab's built-in line- 
by-line assembler to instantly patch 
the fix and test the results. Think of 
the time savings. 
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Searching for bugs by single-stepping 


№ story buffer - 


Get Running Fast 


You probably won't use your develop- 
ment system every day. You do need 
a system that's easy to learn, and easy 
to come back to. That's UniLab. It lets 
you use commands or menus - or a 
mixture of both. The same commands 
| work for all MPUs. Useful help screens, 
^an on-line manual & glossary, instant 
` pop-up mode panels, a quick 
. command and parameter 


Find Bugs Fast 


through suspect code can take forever. 
Now, with UniLab, just specify the 
bug symptom you are looking for as 

a trigger spec and let UniLab catch the 


In-Line Help bug for уои as 


Pop-uj Mode, | 
Selectio) 
panel called 
by soft key. 


Glossary, and 


Word List, runs in real time. 


299 Шап pO,UUU и ар 

| empor  COStS less than 

Mg code nemo our less- able 

| жет . Competitors. 

Ш adjacent window. You can add our 


Symbolic new Program 

waste Performance 

display. Analysis option 
” to help you 


| optimize your software. If 
you don't need UniLab's 
power, other models are 
" — available from $2,995. Get 
(һе story оп UniLab Il and how it can 
й revolutionize your software design 
efficiency, as it has for thousands. 
Universities, ask about our Education 
Outreach Discount Program. 


Call Toll-Free 1-800-245-8500. 
In California call (415) 361-8883. 


Contert 


гон OFF into sensitive 


filtering 

сап Ве viewed eliminates extraneous 
information and shows 

you only the program steps of interest. 


Set up forany 8- or 
16-bit processor 
in seconds! 


Thanks to our innova- 
tive emulation 
approach, moving 
between processor 
types requires only 

a new emulation 
module and soft- 
ware change. You 

save both money 

and time: Our 

inexpensive 
Personality Paks™ (only 
500) include all the items 
you need for fast hook-up. Orion Micro- 
Targets,” functioning target circuits for 
popular MPUs, let you test your software = SS 55 ВЕ Redwood Cty СА 

before your own hardware is ready. — = — == 94063 | 

INSTRUMENTS, INC. TELEX 530942 
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When you own or rent а UniLab il, 
you get access to Orion's team of 
Applications Engineers. 


zm = 702 Marshall St. 


SOFTWARE REVIEWS 


Three 


FORTRAN 77 Compilers 


Three FORTRAN 77 compilers 
are now competing for the at- 
tention of engineering and sci- 
entific users of 8086-/80286- 
based personal computers: 
F77L-Lahey FORTRAN 77 2.2 
($477), Microsoft FORTRAN 
4.0 ($450), and Austec’s RM/FOR- 
TRAN 2.11 by Ryan-McFarland ($595). 
Each of these compilers supports the full 
ANSI X3.9-1978 FORTRAN standard 
(FORTRAN 77) plus extensions, and in- 
cludes an interactive source-level debug- 
ger. Microsoft’s package includes the 
Microsoft linker and library manager. 
The Austec package includes the Phoenix 
Plink86 linker and Plib86 object-code li- 
brary manager. Lahey charges $195 extra 
for its P77L execution profiler and $75 
for Plink86 ($50 if purchased with F77L 
FORTRAN), which is derived from 
Phoenix Computer Products Corp.’s 
Plink86. 


Lahey FORTRAN F77L 2.2 

Lahey FORTRAN F77L 2.2 is packaged 
in a single three-ring binder and slip- 
cover; the compiler and debugger are 
supplied on a single disk. Lahey provides 
batch files to install the software on flop- 
py disk or hard disk systems, but these 
files consist of little more than two COPY 
commands that copy the half-dozen or so 
necessary files. 

The manual is a no-frills reference vol- 
ume. Complete and precise, it is intended 
for the experienced FORTRAN program- 
mer. Installation and usage notes are in- 
cluded in an appendix rather than in the in- 
troductory chapters. Other appendixes 
cover implementation specifications, the 
ASCII character set, F77L error messages, 
assembly language interface, C language 
interface, third-party software interface, 
programming hints, and the Source On- 
Line Debugger (SOLD). Regrettably, ex- 
tensions to the FORTRAN 77 standard are 
not noted anywhere in the manual. 

Compilation speed is Lahey FOR- 
TRAN's most remarkable feature; it is 
unbelievably fast. 1 used Lahey FOR- 


David W. Burleigh 


Interactive debugging and 
language extensions are no longer 


limited to mainframes 


TRAN on an 8-megahertz IBM PC AT to 
compile a 50,000-line numerical-analy- 
sis system in less than 1 hour—less time, 
in fact, than it took to compile the same 
code as a single user on a DEC VAX- 
11/780. The quick compilation time costs 
you slower execution speed in most cases. 

Lahey's diagnostics were the most 
complete and understandable of the three 
compilers. For example, this is the only 
compiler that issues warning messages 
for variables declared but never refer- 
enced, variables referenced but never ini- 
tialized, and variables initialized but 
never referenced. 

Lahey FORTRAN contains some other 
unique features, such as the ability to 
generate recursive functions, set regis- 
ters, and issue DOS and BIOS interrupts. 
(For comparisons of compiler features, 
see tables 1 and 2.) This package also 
supports the NAMELIST statement, a ran- 
dom-number generator, access to com- 
mand-line arguments, floating-point ex- 
ception detection, and trailing comment 
fields via the ! delimiter. 

In addition, Lahey FORTRAN has a 
unique debugging mechanism. You don’t 
have to recompile to run the debugger; 
SOLD debugs the production program. 
The compiler stores symbol tables, line 
numbers, and other debugging hooks in 
.sld files separate from the object code. 
As long as these files and the original 
source files are accessible, you have full 
debugging support. 

While Lahey’s debugger doesn’t have 
the multiple-window environment of 
Microsoft’s CodeView full-screen de- 
bugger, it lacks very little functionally. It 
is very easy to set break or trace points at 
a range of source statements and to selec- 
tively or globally remove them. The abil- 
ity to trace execution, displaying source 


lines as they are executed, is 
very valuable when you haven't 
a clue to where a bug is. 

What is notably lacking in 
SOLD is a single-step com- 
mand. While you can effective- 
ly single-step by turning on 
breakpoints for all statements (which can 
be done with a single command), it would 
be more intuitive to have a STEP com- 
mand that doesn’t set permanent break- 
points as it single-steps. 

SOLD’s N is remiss in that it literally 
sets a temporary breakpoint at the next 
source statement but fails to single-step 
when a branch skips over that source 
statement. Also lacking is the ability to 
set break/trace points by statement label 
without knowing the source line number. 

Lahey’s technical support is hard to 
beat. In addition to excellent call-in sup- 
port, a Lahey bulletin board system is 
available for asking questions, sending in 
listings, and downloading patches, The 
compiler always processes a file named 
F77L.FIX, which can contain patches to 
the compiler in ASCII-coded form. The 
Lahey support personnel will dictate a 
patch to you on the phone or instruct you 
on how to download an updated patch file 
from their BBS, so you don’t have to wait 
for the next release of the compiler. 

The only significant missing ingredi- 
ents in this compiler are bit setting, clear- 
ing, and testing functions; debug com- 
ment codes for conditional compilation; 
better code optimization; and an 8087-/ 
80287-emulation library. 

In all, the Lahey FORTRAN package 
is an excellent product tuned to the needs 
of professional FORTRAN developers. It 
has most of the language extensions that 
you need to port mainframe code from 

continued 


David W. Burleigh is a contract pro- 
grammer for Burleigh Software Engi- 
neering (36 Moultrie Street, Boston, MA 
02124) and holds a B.S. in engineering 
from the University of Michigan. He can 
be contacted on BIX as “dwb. " 
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REVIEW: THREE FORTRAN 77 COMPILERS 


F77L-Lahey 
FORTRAN 77 2.2 


Microsoft 
FORTRAN 4.0 


RM/FORTRAN 
2.11 


Type FORTRAN 77 language compiler FORTRAN 77 language compiler FORTRAN 77 language compiler 
Company Lahey Computer Systems Inc. Microsoft Corp. Austec Inc. (incorporating Ryan- 
P.O. Box 6091 16011 Northeast36th Way McFarland Corp.) 
Incline Village, NV 89450 P.O. Box97017 609 Deep Valley Dr. 
(702) 831-2500 Redmond, WA 98073-9717 Rolling Hills Estates, CA 90274 
(206) 882-8080 (213) 541-4828 
Format One 360K-byte 51^4-inch floppy Seven 360K-byte 5%-inch floppy Three 360K-byte 51-inch floppy 
disk disks or 3V2-inch floppy disks disks or 31-inch floppy disks 
Computer IBM PC, AT, or compatible with IBM PC, AT, or compatible with at IBM PC, AT, or compatible with at 


Software Required 


at least 256K bytes of memory, two 
double-sided disk drives, and an 
8087, 80287, or 80387 coprocessor 


MS-DOS/PC-DOS 20 or higher 


least 320K bytes of memory (512K 
bytes recommended), two double- 
sided disk drives, and an 8087 or 
80287 coprocessor (recommended) 


MS-DOS/PC-DOS 2.0 or higher 


least 256K bytes of memory, two 
double-sided disk drives, and an 
8087 or 80287 coprocessor (optional) 


MS-DOS/PC-DOS 2.1 or higher 


Language C and assembly language C and assembly language Programmed Operation 
Procedures Language (POPS) 
Documentation 400+-page reference manual 500+-page user's guide and 500+-page user's guide and 
reference manual language reference 
Price $477 $450 $595 
Inquiry 896. Inquiry 897. Inquiry 898. 


IBM and DEC VAX environments. It has 
a rich set of extra functions and subrou- 
tines for the DOS environment, and it 
compiles with blinding speed, gives ex- 
cellent diagnostics, and has a powerful 
debugging system. 

[Editor's note: Lahey has announced a 
small-memory-model version of its F77L/ 
SOLD combination. It's called Personal 
FORTRAN 77, and it sells for $95.] 


Table 1: Extensions to the FORTRAN 77 standard. 


RM/FORTRAN 
2.11 


F77L-Lahey Microsoft 
FORTRAN 2.2 FORTRAN 4.0 


Access=append on open Yes NO 
“length data typing, 
$ alpha character 
Data initialization in type 
declarations 
Arrays with >7 dimensions 
Binary (byte-stream) files 
Comparison of CHARto numeric 
Debug comment-field switches 
DOS 3.x file-locking/sharing 


Microsoft FORTRAN 4.0 

The Microsoft FORTRAN package in- 
cludes three standard-size three-ring bind- 
ers in slipcovers and seven floppy disks. 


Escape to DOS 


Flags undeclared variables 
Free-form source code 


Hexadecimal, Hollerith, format 


INTEGER*2, LOGICAL*1, 
COMPLEX*16 
INTEGER*1, LOGICAL*2 
Automatic INTEGER*2 


NAMELIST 
Non-base-10 constants 


Non-CHARACTER array, 
internal files 

Pass arguments by value 

Recursive calls 

Set/Query I/O buffer size 

Suppress CR/LF on output 


Trailing comment field 
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$STORAGE 
Option 
No 
Any radix 
decimal 


NO Yes 
Yes Yes 
Yes No 
NO Yes 
& Format \Format 
code code 
Yes No 


Option 
Yes 
Hexadecimal 


\Format 
code 
No 


Microsoft provides a fairly foolproof in- 
teractive installation program. The docu- 
mentation is nicely typeset and well writ- 
ten, organized, and indexed, and it is 
replete with examples. A user’s guide 
covers the installation procedure, how to 
compile and link, compiler options, and 
C and assembly language interfaces. Dif- 
ferences between Microsoft FORTRAN 
3.3 and 4.0 are covered in an appendix, 
as are file and record formats, error mes- 
sages, and compiler limitations. 

The Language Reference is thorough 
and well organized. Intrinsic functions, 
extra procedures, and the ASCII charac- 
ter set are covered in the appendixes. 
Microsoft FORTRAN has almost all the 
language extensions that Lahey FOR- 
TRAN has, except recursion, NAMELIST, 

continued 
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Keep your mainframe in touch: 
send your remote PCs a card! 


If a telephone line goes to wherever your remote 
PCs are, Sync-Up™ from UDS can now link them 
directly to your mainframe! 

Sync-Up fits a complete synchronous modem 
and a protocol converter onto a single card; no 
other modules are required. Add appropriate UDS- 
supplied software, and you'll have a fast, reliable 
micro-to-mainframe link. If your system is already 
supporting 201C, 212A, 208A/B and/or 9600B 
modems, no modifications are required at the 
mainframe end. 


Circle 308 o n Reader Service Card 


Sync-Up boards may be specified with soft- 
ware to support 2780/3780 or 3270 BSC, and 3270, 
3/70 or 5251 SNA or a variety of other protocols. 
For complete technical data and quantity prices, 
contact Universal Data Systems, 5000 Bradford Dr., 
Huntsville, AL 35805. Telephone 205/721-8000; 
Telex 752602 UDS HTV. 


Universal Data Systems 


(М) MOTOROLA INC. 
information Systems Group 


Created by Dayner/Hall, Inc., Winter Park, Florida 


REVIEW: THREE FORTRAN 77 COMPILERS 


APPEND file access, and trailing com- 
ments. In addition, Microsoft FOR- 
TRAN has numerous extensions to sup- 
port linking with Microsoft C, Pascal, 
and assembly language routines, and a 
complete set of bit-manipulation func- 
tions. Its I/O system supports DOS 3.x 
file sharing and locking mechanisms. 
Compilation is slow, taking two to four 
times longer than Lahey FORTRAN, but the 
compiler-generated code is compact and exe- 
cution is 10 to 300 percent faster than the 
Lahey compiler’s code (see table 3). 
Unfortunately, Microsoft's compiler 
had problems with three of the 12 bench- 
marks I used for testing. The Sieve com- 
piled and executed, but it complained of a 
pointer error upon exit. The text-format- 
ting program compiled, but it did not exe- 
cute correctly until I suppressed code op- 
timization. The LINPACK program 
would not compile because of two com- 
plicated expressions; I had to break up the 
expressions before Microsoft FORTRAN 
could compile them. When I tried to in- 
terrupt the compiler with Control-C, my 


Table 2: Compiler options. 


system crashed. (Neither the Lahey nor 
the Austec compilers had any difficulties 
with the 12 benchmark programs or with 
Control-C interrupts.) 

The Microsoft compiler did not 
display the name of each program unit 
during compilation. This caused prob- 
lems in finding the complicated expres- 
sions in LINPACK that were causing the 
compiler to choke. On the positive side, 
the compiler will optionally flag excep- 
tions to the FORTRAN 77 standard. 

As for technical support, the manual 
contains only mail-in problem-report 
forms. My attempts to get technical sup- 
port by phone from Microsoft were un- 
successful. [Editor's note: Microsoft now 
has telephone support for its products. To 
contact a Microsoft product specialist, 
call (206) 882-8089 and follow the tele- 
phone routing instructions for your par- 
ticular product.] 


CodeView 
Microsoft's CodeView debugger is in a 
class by itself. It displays source code in 


F77L-Lahey Microsoft RM/FORTRAN 
FORTRAN 2.2 FORTRAN 4.0 2.11 

Allocate locals on stack Yes NO NO 
Assume > 64K-byte adjustable 

arrays Yes Yes Yes 
Assume free-format source Yes Yes No 
Assume INTEGER*2 and 

LOGICAL*1 Yes Yes Yes 
Conditional compilation No Yes Yes 
Control code optimization No Yes Yes 
Control listing line/page size Yes Yes Yes 
Display options on console Yes No No 
Enable 8087/80287 emulation No Yes Yes 
Enable arglist checking Yes No No 
Enable one-trip DO loops NO Yes Yes 
Enable subscript checking Yes NO NO 
Flag extensions to 77 standard NO Yes NO 
Flag undeclared variables Yes Yes NO 
Generate 80286-specific code NO Yes Yes 
Generate cross-references Yes Yes! Yes 
Include allocation map Yes Yes Yes 
Include debugger information Yes? Yes Yes 
Include object code in listing NO Yes Yes 
List INCLUDE files in listing Yes NO NO 
Perform link step No Yes No 
Perform syntax check only No Yes No 
Protect constant arguments Yes No No 
Restrict length of symbols No Yes No 
Specify listing (sub)titles No Yes No 
Specify object file name No Yes No 
Specify stack size № 03 Yes No 
Suppress warning messages Yes Yes Yes 
Suppress/enable listing file Yes Yes Yes 


Notes: 


1 Can produce cross-reference in link step only. 
2 Saves debug information in a separate file, rather than including it in the object code. 
3 Can ensure a minimum stack size on specific function calls. 
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one window, registers in another, and di- 
alogue with the user in a third window. 
Execution output appears on an alternate 
screen, during which time the debug win- 
dows disappear. You can interact with the 
debugger via the text cursor, a mouse, the 
function keys, and the dialogue window. 
You can move the cursor to a source line, 
press a function key to set a breakpoint, 
and execute up to that point. You can de- 
bug at the assembly language level if you 
like, stepping instruction by instruction. 
For debugging FORTRAN source code, 
CodeView is nearly functionally equiva- 
lent to Lahey's debugger, SOLD, but has 
a more flexible, dynamic user interface. 

I appreciate the value of CodeView for 
debugging assembly language code. 
However, it was of no help in finding the 
problem with the text-formatting bench- 
mark, since the problem disappeared 
when the debug option was enabled. 
CodeView's myriad features and power- 
ful debugger make Microsoft FORTRAN 
4.0 a promising product, but because of 
the benchmark-execution problems and 
its inability to compile complex expres- 
sions without intervention, it lacks ro- 
bustness—at least in its current release. 

[Editor's note: Microsoft has an- 
nounced the release of version 4.01 of its 
Optimizing FORTRAN Compiler. The 
company claims that this version corrects 
some problems in version 4.0 and pro- 
vides faster LOG and EXP functions, which 
are heavily used in scientific and engi- 
neering applications. Microsoft will sup- 
ply registered owners of version 4.0 with 
a five-disk upgrade kit free of charge. For 
versions lower than 4.0, there will be an 
upgrade char ge of $150.) 


RM/FORTRAN 2.11 

RM/FORTRAN comes on three disks in 
a fabric-covered three-ring binder. An in- 
stallation script at the beginning of the 
manual leads you through the two COPY 
commands necessary to install the com- 
piler. The single binder contains a user's 
guide, which describes how to compile, 
link, run, and debug programs, and a lan- 
guage reference that describes RM/FOR- 
TRAN's superset of FORTRAN 77. A 
helpful quick-reference card is also in- 
cluded. Appendixes cover intrinsic func- 
tions, Hollerith and hexadecimal data- 
type usage, and extensions to the 
FORTRAN 77 standard. 

There is little that is remarkable about 
this compiler, except perhaps its poor I/O 
performance. Compilation speed is 
slower than F77L’s in all cases, and 
slower than Microsoft FORTRAN’s in all 
but one benchmark. As the benchmark 
results in table 3 show, execution speed is 
faster than F77L’s (except for I/O), but 
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Avis features GM Cars. 
Cadillac Sedan deVille. 


A comfortable Cadillac people. Like Avis Express” service, Avis Rapid Return?" 
AVIS SUPERVALUE | Sedan de Ville or similar And now at selected airports across the U.S., Avis 
$ group car for only $45 a Roving Rapid Return, the new Avis Carside 
ADAY| day. Available at many Avis Computers” return service that takes just seconds to 
locations across America. complete. So travel in style with an | 
And this cozy price comes Avis Cadillac. For information and 
with everything you expect reservations, call 1-800-331-1212. 
from the We try harder? Or see your travel consultant. 


for a Cadillac Sedan deVille. 


Cars are available at selected U.S. locations, subject to availability, and must be returned to renting location. These rates are nondiscountable, and rates, terms and conditions are subject to 
change without notice. Rates have a free-mileage allowance. There is an additional per-mile charge in excess of this allowance. Refueling service charge, taxes, optional CDW, PAI, PEP and ALI 
are not included. Cadillac or similar group car available in New York area at a higher rate. Rates higher for renters under 25, At certain locations a charge for additional drivers will apply. Seasonal 
surcharges and blackout periods will apply. Call Avis for complete details. © 1987 Wizard Co., Inc. 
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Circle 315 on Reader Service Card (Dealers: 316) 


SWITCH 


TO PRODUCTIVITY 
IN YOUR PC SYSTEM 
WITH FACTORY DIRECT PRICES 


Push-To-Select Switch 


Data Switch Serial (DSS) 
542 00% — For RS232 applications 


(CCITT V24). Permits 
switching between any two serial devices. 
Data transparent. Commonly called an 

AB Switch. 


Data Switch Parallel (DSP) 
549 00% Сепиопісӛ-сотрайме 


switch for parallel 
interface with Printers or Plotters. Switch 
instantly from letter-quality to dot matrix at 
the touch of a button. 


Data Switch X Serial (XSS) 
$ 5 5 00* Two serial computers 


can now share 2 serial 
devices. RS232 applications. 


Data Switch X Parallel (XSP) 
569°°* Two computers share two 


parallel printers or plotters. 


Stocking a complete line of over 22 models 
of data switches and multiplexers— 
modem splitters, port contenders, code 
activated switches and cables. Call for your 
needs today: 


*Shipped freight collect. Add 54.00 per product for post-paid 
delivery Checks, Visa and MasterCard accepted. Quantity 
discounts avail. AZ Res. add 7%. 


VIA WEST, toc. 


“The Interface Company” 
534 North Stone Ave. Tucson, Arizona 85705 


То order by phone call: 


[602] 623-5717 
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REVIEW: THREE FORTRAN 77 COMPILERS 


much slower than Microsoft FOR- 
TRAN's. 

The compiler has most of the useful 
extensions to FORTRAN 77, but it lacks 
the ability to initialize variables in type 
statements, a common extension in main- 
frame compilers. The limitation of CHAR- 
ACTER variables to 255 characters is too 
restrictive, given that the descriptor used 
to pass CHARACTER variables uses a 2-byte 
integer to specify length. (Other com- 
pilers allow 32K bytes or 64K bytes for 
character variables.) 

Also missing is a mechanism to pass 
arguments by value or to manipulate ad- 
dresses; this makes it impossible to link 
to C subroutines without an intermediate 


assembly language interface. Other seri- 
ous missing attributes are a mechanism 
for fetching command-line arguments, a 
random-number generator, the NAMELIST 
statement, a free-format source-code op- 
tion, and the ability to nest include files. 

The diagnostics are adequate for the 
most part, although this compiler also de- 
clines to keep track of consistency in de- 
claring, initializing, and referencing vari- 
ables. Several messages have explanations 
in the manual that suggest calling your sup- 
port representative or informing your sup- 
plier, although I searched the documenta- 
tion in vain for any stated policy on 
technical support. 

RM/FORTRAN’s symbolic debugger 


| Table 3: FORTRAN compiler benchmark test data. 


| Time (in seconds) 
Link 


Compile 


Size (in bytes) 


Floating-Point arithmetic (Calculations) (10,000 iterations) 


Lahey 2 11 
Microsoft 5 16 
RM/FORTRAN 4 11 


Eratosthenes Sieve (15,000 iterations) 


Lahey 2: 12 
| Microsoft 6 14 
RM/FORTRAN 6 11 


Write 1024 128-byte records of character data 


Lahey 2 15 
Microsoft 4 17 
RM/FORTRAN 5 11 


Lahey 2 14 
Microsoft 4 17 
RM/FORTRAN 5 11 


Lahey 1 17 
Microsoft 4 18 
RM/FORTRAN 5 11 


Read 1024 128-byte records of character data 


Write 1024 126-byte records of formatted numeric data 


|, Read 1024 128-byte records of formatted numeric data 


Lahey 2 17 
Microsoft 4 18 
RM/FORTRAN 5 11 


Write 1024 36-byte records of unformatted numeric data 


Lahey 1 15 
Microsoft 4 16 
RM/FORTRAN 4 12 


Execute obj exe 
2.36 765 24416 
1.42 916 21936 
2.47 924 29696 
2.09 888 24528 
0.54 919 22016 
0.77 1066 59824 
2.20 1155 29248 
1.43 970 24992 
4.12 1169 31440 

2.53 898 36480 

4.89 850 26560 
36.25 1066 31648 
20.76 955 28992 
13.45 901 24944 
22.14 1086 31312 
23.17 894 36464 
21.81 868 28096 
57.40 1060 31664 
0.88 979 30192 
0.72 847 24496 
1.54 1107 32080 


„е —- = 


пер 


in idea 


| | 
| pce DUAE | 


nut WINCHESTER 
| Тар МВ | 


We have prepared a very informative big little 
brochure to introduce you to the many wonderful 
advantages of the Tandon Personal Data Pac. 

A removable, portable, rugged Winchester hard disk 
that will change the way you use personal computers 
forever. 

The Tandon Personal Data Pac proved to be such 
a great idea that our brochure got too big to be 
carried on this page. 

But we'll be happy to send you one. Just fill in 
this coupon and тай it to us. Or if you can’t wait, 
just call us toll-free at: National 1-800-556-1234, 
Extension 171. In California 1-800-441-2345, 
Extension 171. 


City/State/ZIP Cod 
Telephon: 


Tandon Computer Corp. тилине 


405 Sci Dri Гр 
с andon 


Феееееееееееееееееееееееееееееееееееееееееееееееееееееее 


0000000000000000000000000000000000009" 


REVIEW: THREE FORTRAN 77 COMPILERS 


is unsensational. It does not display 
source code, much less let you search 
source code for a string; you must have a 
listing on hand to debug your program. It 
will break on condition or a change of 
value, but it will not simply trace changes 
in value without breaking. It does, how- 
ever, let you set breakpoints based on 
FORTRAN statement labels, a nice fea- 
ture that other debuggers lack. 

One advantage of RM/FORTRAN 15 
that the compiler is available for Xenix 
and Unix on 80286-based and some 
680xx-based computers, so developers 
porting code to those environments 
‘should have little trouble. 

The compiler is a solid product, but its 


compilation and execution speeds are 
unimpressive. It stops frustratingly short of 
providing the full complement of exten- 
sions that FORTRAN developers need. 

Recently, Austec released RM/FOR- 
TRAN version 2.4 and the RM Forte pro- 
gramming environment. Due to time con- 
straints, I was unable to review this 
product fully, but I ran the benchmarks 
and worked briefly with the Forte envi- 
ronment. (See the text box “RM Forte: 
Austec’s New Programming Environ- 
ment” on page 194.) 

Compile times for version 2.4 com- 
pare favorably with those for version 
2.11. The Read and Write character data 
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а 


Time (in seconds) Size (in bytes) 

Compile Link Execute obj exe | 
Read 1024 36-byte records of unformatted numeric data | 
Lahey 2 3.02 1053 30256 
Microsoft 9 0.65 968 24368 
RM/FORTRAN 5 2.03 1267 32144 
Character handling—format 512 records of text 
Lahey 3 1.04 1905 139696 
Microsoft 6 1:265 1621 130304 
RM/FORTRAN 8 1,21 2297 135344 | 


* Had to suppress optimizations since the optimized code did not execute correctly. 


Time (in seconds) Size (in bytes) 
Compile Link Execute Whetstones  .obj exe | 
Single-precision Whetstones | 
Lahey 5 16 76 131 5536 29520 | 
Microsoft 33 21 61 169 7647 30288 | 
RM/FORTRAN 49 13 65 156 9267 36896 | 
Double-precision Whetstones 
Lahey 6 14 81 125 5557 29584 | 
Microsoft 34 21 65 156 7683 30352 
RM/FORTRAN 48 13 70 142 9635 37344 
| 
| 
Time (in seconds) Size (in bytes) 
Compile Link Execute MFLOPS об] exe 
Single-precision LINPACK: 
Lahey 17 22 1131 ‚0183 20394 366624 
Microsoft 116 26 1002 0197 25867 363040 
НМ/ҒОНТНАМ 95 19 1094 ‚0192 29320 374720 
About the Benchmarks stones per second x 1000, and timings 


Compile, link, and execute times are 
given in seconds. Timings for the Whet- 
stone benchmark are shown in Whet- 


for the LINPACK benchmark are shown 
in MFLOPS (millions of floating-point 
operations per second). 
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RM Forte: Austec’s New 
Programming Environment 


ustec's new menu-driven, multi- 
window program environment, 
RM Forte, is an extension of RM/FOR- 
. TRAN 2.4 designed for the IBM PC, 
XT, AT, and compatibles. RM Forte 
operates on groups of files organized as 
a single project. Forte's menu system 
begins with the Project Directory, an al- 
phabetized list and short description of 
each of the projects currently under con- 
trol of the program. 

A source-code project manager han- 
dles all the files associated with a proj- 
ect. It knows what files are needed, how 
to compile and link them, and how to ex- 
ecute the result. When you are finished 
editing, a single keystroke invokes the 
project manager, and it handles all the 
rest. You can do syntax checking on 
your source code without compiling, 
again by pressing a single function key. 
(The function keys are user-definable.) 

A project-manager screen tells you 


the status of your files and even suggests | 


the next step in the development pro- 
cess. You can get an exploded view of 
file information by pressing a function 
key. You can set compiler options from 
another pop-up menu, for individual 
files or for the entire project. 

Forte uses two display modest o view 
the file you're working on: the Source 


and formatted data benchmark times for 
the two versions are identical within a few 
hundredths of a second. The Floating- 
Point benchmark indicates that version 
2.4's compile time is slightly slower (5 
seconds versus 4 seconds), but its execu- 
tion time is considerably faster (1.76 sec- 
onds versus 2.47 seconds). 

The Whetstone benchmarks also show 
an advantage for version 2.4: Single-pre- 
cision compile times were 30 seconds for 
version 2.4 versus 49 seconds for version 
2.11; double-precision compile times 
were 32 seconds versus 49 seconds. Ver- 
sion 2.4's performance on the Whetstone 
benchmark was only slightly better, how- 
ever (166 single-precision Whetstones 
versus 156 for version 2.11, and 156 dou- 
ble-precision Whetstones versus 142). 
The LINPACK benchmark also shows 
only a slight improvement over version 
2.11 (0.0206 MFLOPS for version 2.4 
versus 0.0192 MFLOPS for version 
2.11). (Note that in the Whetstone and 
LINPACK benchmarks, higher numbers 
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display and the Listing display. The 
Source display combines the source file 
and the change file and shows the cur- 
rent state of your program. The Listing 
display simulates hard copy, showing 
the complete program listing of the most 
recent compilation, with line numbers, 
errors and warnings, program unit sum- 
maries, and all other items that normally 
appear on an RM/FORTRAN listing. 

A split-screen debugging feature lets 
you stop program execution where you 
wish so you can examine or change vari- 
ables and view the source line where the 
problem occurs. When you toggle the 
screens, the Run screen displays the out- 
put that the program has generated up to 
that point. When you enter a CO, RUN, 
STEP, or NEXT command, the program 
displays the Run screen and lets you 
view execution. Whenever Debug re- 
turns program control to you, the pro- 
gram switches to the Listing display of 
the source program. You can edit your 
source code whenever execution stops. 

You can debug specific files or the en- 
tire project, if you wish. Forte features 
programmable macros, so the full range 
of editing commands can be combined 
into keystrokes. 

The system requirements for RM 
Forte are DOS 2.1 or higher, RM/FOR- 


indicate more iterations, and therefore 
better performance.) 


Benchmarks 

For the benchmark tests, I used an 8- 
MHz IBM PC AT with 3 megabytes of 
RAM, 50 megabytes of disk storage, and 
an 80287 math coprocessor running at 6 
MHz. The operating system I used was 
DOS 3.1, and memory was configured as 
a 256K-byte RAM disk emulator 
(VDISK was used for all disk I/O). 

I also ran the same benchmarks on the 
same PC AT under DOS 3.1, with DOS 
running as a task under Unix. The only 
significant difference between running 
native DOS and running DOS under 
Unix involved the compile times. When 
running under Unix, disk I/O was to the 
hard disk ratherthanto a VDISK in mem- 
ory. Microsoft FORTRAN compiled 
much more slowly, as it apparently in- 
volves a lot of disk activity, placing it be- 
hind RM/FORTRAN in compilation 
speed. For most of the benchmarks, 


TRAN 2.4 or higher, 320K bytes of 
memory for development and execution, 
and 192K bytes for RM FORTRAN pro- 
gram development. Two 360K- or 
720K-byte disk drives are required, or a 
single floppy disk drive and a 10-mega- 
byte hard disk drive. 

The RM Forteenvironment is impres- 
sive. It's pleasant and efficient to use, 
and the context-sensitive help system is 
very effective. However, I couldn't get 
through the manual's tutorial script 
without crashing the system. 

[Editor's note: Austec Inc. says a fix 
for this bug is now available free to own- 
ers of RM/FORTRAN 2. 4 and will be in- 
cor porated into version 2.41. For more 
information, call Austec’s product sup- 
port at (213) 541-4828.) 

The difficulty with this kind of envi- 
ronment is that, typically, professional 
software developers must use several 
different languages, compilers, and as- 
semblers, probably all from different 
vendors. I would prefer to use my well- 
worn and heavily customized text editor 
and a good Make utility to manage most 
programming projects. Perhaps the day 
will come when language implementa- 
tions for a given operating system will be 
consistent enough to share the same pro- 
gramming environment. 


Microsoft FORTRAN took about twice 
as long to compile as did RM/FOR- 
TRAN. However, for the longer bench- 
marks (Whetstones and LIN PACK), 
Microsoft FORTRAN's and RM/FOR- 
TRAN's times were within 10 percent of 
each other. 


Practical Trade-offs 

It would be nice to have a single compiler 
with Lahey's compilation speed, robust- 
ness, diagnostics, extensions, produc- 
tion-code debugging, and technical sup- 
port, with Microsoft's execution speed, 
documentation, and full-screen debug- 
ging interface, and with Austec's multi- 
architecture support. 

Realistically, Lahey FORTRAN is the 
most efficient and productive FORTRAN 
development tool for the DOS environ- 
ment, and I would choose it for most of 
the code-development cycle. Before the 
final stages of testing, I would compile 
with Microsoft FORTRAN to get that last 
ounce of performance. Ш 
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VIEWS FROM BIX: 
FORTRAN COMPILERS 


fortran/general #84, from David Burleigh. 


I have encountered one bug that Lahey's 
version 2.2 did not fix, but a patch is 
available from Lahey (two lines to add 
to the f771.fix file; you сап have Lahey 
dictate it to you over the phone). The 
bug involves some instances of integer 
arithmetic on integer*2 variables, 
Sometimes the sign bit gets set 
incorrectly-very spooky. Otherwise, 
I've had no problems with version 2.2 or 
with SOLD. 


fortran/other #47, from Robert Broome. 


I recently decided (on the basis of the 
comments here and a few calls to Lahey) to 
give the Lahey compiler a try. For what 
it's worth, I'm quite happy with the 
decision. 


For instance, the very first program I 
compiled using Lahey turned out to have a 
minor bug that the Lahey compiler 

picked up; the Microsoft compiler had been 
missing it for time immemorial. Also, 

if you like big-name recommendations, 
Steve Ciarcia suggested it toa reader 

in this month's BYTE. As usual, nothing is 
perfect: I still can't switch 

completely because a few of my third-party 
software packages aren't supported. 
Microsoft FORTRAN still has the edge 
there. However, the Lahey compiler 

just feels better, and it certainly 
compiles faster. 


fortran/other #48, from Joel Davis. 


I like Lahey, too. (I have used 
Microsoft FORTRAN, Ryan-MacFarland's 
Profort, DRI, and Lahey.) It's fast, 
and its compile-time error messages are 
superb. Ryan-MacFarland generates 
slightly faster executable code and has 
better run-time error performance, but 
this does not make up for Lahey's superior 
performance as а deveioper's code. One 
word of warning: Unlike MS and DRI, 
neither Ryan-MacFarland nor Lahey 
emulates the 8087-it has to be there. 


fortran/other #49, from John Leonard. 


How is Laney's run-time library? What 
kind of object modules does it create? 
(Can I attach them to Microsoft 
subroutines?) Does it link with assembly 
routines? 


fortran/other #50, from David Burleigh. 


You can link Lahey FORTRAN with 
assembly language routines easily, 
according to Lahey, Lattice, or 
Microsoft linkage conventions. You can 


link with MS routines that don't 
require the MS run-time library (i.e., 
self-contained assembly routines 
intended to work with MS FORTRAN). Lahey 
provides some very useful library 
routines for passing addresses and for 
issuing DOS and BIOS interrupts. 


fortran/other #96, from Daniel Feenberg. 


I was a beta test user for Microsoft 
FORTRAN 4. 0. It is a great improvement 
over 3.2 and 3.31 іп many ways. It is 

the full language, and I believe it 
compiles andruns faster than it used 

to. The Whetstone rating is about 20 
percent better than Lahey's. It is also 
less likely to hang without an error 
message. I still think the Lahe 

2ompiler is a much easier compiler to use, 
and it still compiles several times 
faster than the Microsoft compiler. It 
doesn't support NaNs (the way 3.2 did), 
and I am currently having trouble getting 
it to read froman installed device 

(3.2 could), but it is a creditable 
effort. 


fortran/other #109, from Joel Davis. 


Indeed, if you have a tree where one 
branch has anamed common group and the 
highest routine in the branch returns, 
under the standard, you can lose all the 
values. The Microsoft bug was of a 
different character: The СОММОМв were 
stored improperly, and data could get 
written over other things-your file 
table, other variables, code, etc. My 
point was that nothing in the standard 
forces you to declare named COMMON in 
the main routine unless you want the 
variables to be available from that 
level downward. 


fortran/general #174, from Doug Skillins. 


I have been using MS-FORTRAN less than 
I would like to, because of one very 
irritating problem—Netware and MS- 
FORTRAN 4.0 are incompatible. 


fortran/general #175, from Robert White. 


Is it the compiler that is incom- 
patible, the programs it produces, or 
both? Can you describe the problemina 
little more detail? This is important for 
someone I know who was about to buy it 

for use on a Novell system. Thanks. 


fortran/general #177, from Doug Skillins. 
The programs run fine оп the net, but 


the compiler won't compile whilet he 
Netware shell is loaded. Therefore, a 


_local hard disk is necessary, as well as 


the ability to log off the net for long 
periods of program development. 
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REVIEW: HIGH C 386 


High C 386 


Matt Trask 


Meta Ware’s High С 386 is the first wide- 
ly available C compiler for the 80386 that 
runs under MS-DOS. An upgrade of 
MetaWare’s High C product for the 
8086/1 86/286, High C 386 is capable of 
generating 32-bit op codes and data for 
the 80386. Currently, it’s available for a 
list price of $895 from MetaWare or from 
system software companies such as Phar 
Lap, AI Architects, and Quarterdeck. 
High C requires a minimum of 256K 
bytes of free RAM, so in a typically con- 
figured machine (DOS 3.x with resident 
pop-up utilities and network and other 
device drivers), you must have about 
512K bytes of RAM to run the compiler. 
Additional memory can speed up the 
translation process if you configure the 
compiler for more parse tree buffers. 
Although you can fit the compiler onto a 
].2-megabyte floppy disk, I recommend а 
hard disk. I reviewed High C 386 version 
1.3 оп а 16-megahertz Intel iSBC 386 АТ 
with 640K bytes of memory and a high- 
speed hard disk drive (a Maxtor XT-1140). 


Installation and the $495 Surprise 
High C comes on four 360K-byte disks. 
The compiler and its attendant utilities and 
header files are stored in compressed .TAR 
files. Although the manual has no installa- 
tion instructions, I completed the installa- 
tion in about 6 minutes with the fully auto- 
mated INSTALL.BAT program provided. 

After installation is complete, the IN- 
STALL.BAT displays a message suggest- 
ing that you can run DEMO.BAT to veri- 
fy the compiler’s operation and show off 
some of its features. At this point I 
learned that I could not use the High C 
compiler without also purchasing Phar 
Lap’s $495 386|ASM/LINK package to 
get 386|LINK and RUN386 (see my ге- 
view “386|ASM/ LINK l.1e" in the Au- 
gust BYTE). You must have 386|LINK 
and RUN386 to link and execute any ob- 
ject modules that High C generates. 


Compiler Operation 

You execute the compiler by typing 
HC386 «filename», where «filename» 
is the name of a C source file. You can 
use command-line options or directives 
to control the compiler's operation and 
toggle compiler-control switches (prag- 
mas). For example, asm and noasm con- 
trol the generation of a pseudo-assembly 
language listing in the listing file. You 
use ansi and noansi to suppress the use 
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of MetaWare's language extensions and 


enforce ANSI compatibility, and ipath 


to specify where the compiler should 
search for include files. You can also set 
ipath as an environment variable; High 
C searches the environment if there is no 
include path on the command line. 

Before opening the specified source 
file, the compiler attempts to open a pro- 
file file. This is a sort of meta-header file 
that can initialize toggles and hold #de- 
fine statements. Profile files are consid- 
ered optional: the compiler will not com- 
plain if it does not find one. 

When a syntax error is encountered, 
most C compilers continue attempting to 
translate the source code, producing a cas- 
cade of meaningless error messages. Of 
course, these errors disappear when you 
correct the mistake and recompile. High C 
386 is capable of “repairing” many syntax 
errors (e.g., missing right parentheses, 
missing semicolons) at compile time, cir- 
cumventing this problem. 

Although High C can generate code for 
five memory models (small, compact, 
medium, big, and large), the 386 release 
provides libraries for only the small 
model. This should not pose a problem 
for 80386 developers, since only two 
memory models are actually available 
when running the 80386 in protected 
mode. The small model is a linear ad- 
dress space of 4 gigabytes, typically used 
by setting the code, data, stack, and extra 
segment registers to zero. The large 
model describes the 64-terabyte address 
space accessed using the 48-bit PWORD 
(pointer word) type addressing. You can 
implement other models with proper use 
of segmentation. 

The ability to mix data declarations 
with code statements is one of High C 
386's more interesting extensions. It lets 
you declare data just before the code uses 
it. You can use this mixing of declara- 
tions to initialize a piece of data more 
than once, such as each time through a 
loop containing a data declaration. 

Other extensions include the use of 
ranges in case statements (e.g., case 
'A'..'Z' :) and Pascal-style nesting of 
functions with full hierarchical name 
scoping. 


Optimization 

Optimization is a major attraction of this 
compiler. High C uses a technique called 
common subexpression elimination to re- 


move extraneous code that repeats some 
operation already performed. The com- 
piler also uses cross-jumping optimiza- 
tion, which modifies code where the tar- 
get of a jump is also a jump (this might 
Occur in a nested loop). 

High C's tail-merging optimization is 
optional; it reduces code size with a small 
speed penalty by branching back to reuse 
a previous piece of code when possible. I 
doubt that this particular type of optimi- 
zation will be important to designers 
using a virtual-memory 80386 system, 
where memory is essentially free and 
speed is usually considered more impor- 
tant. Optimizations that change the flow 
of the code can also be confusing to 
debug. 

Register variables and the retention of 
register contents is another form of opti- 
mization provided by High C. The man- 
ual obscures this subject, however, be- 
cause its discussion of register variables 
assumes that you are developing code on 
the 8088. 


Libraries and Utilities 

High C 386's standard I/O and function 
libraries include your choice of math co- 
processor support or emulation. (When 
High C 386 generates code for a math co- 
processor, the compiler assumes that the 
target device is an 80287, not an 8087.) 

MetaWare provides a facility called 
packages—a type of include file with a 
.CF extension. Among the supplied 
packages are functions that directly ac- 
cess MS-DOS services, provide sorting 
algorithms and debugging aids, and have 
calling-convention interfaces for use with 
other languages. This deviation from the 
accepted C practice of naming include 
files with .H extensions might irk C pur- 
ists, but the compiler's authors justify it 
by pointing out that they don't wish to in- 
fringe on the name space used by ANSI- 
standard header files. 

I was also happy to find functions for 
using C routines as interrupt service rou- 
tines (ISRs). In particular, the onexit() 
function lets you register functions to be 
called at exit time, so that you can per- 
form a de-installation of an ISR when you 
terminate a program with Control-C. 

The High C package includes many 
useful utilities. BD.EXE displays object 
files in an annotated format that identifies 
record names and contents. You can also 
use it in embedded (ROM) applications to 
detect initialized data that needs to be 
copied to RAM during initialization. 
FIND.EXE is a disk searcher; it can scan 
a disk volume looking for a file or group 
of files that match a wild-card file spec. 
CX.EXE compresses and expands files 
using a 12-bit Lempel-Ziv-Welch file- 
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of the optimizer. Figuring out how in the world you 
ended up somewhere gets ugly, fast. 
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REVIEW: HIGH C 386 


High C 386 version 1.3 


Type 
C language compiler for the Intel 80386 


Company 

MetaWare Inc. 

903 Pacific Ave., Suite 201 
Santa Cruz, CA 95060-4429 
(408) 429-6382 


Format 
Four double-sided, double-density 
360K-byte disks in an archived file format 


Computer 

Runs on any MS-DOS computer with 
512K bytes of RAM and either a 1.2- 
megabyte floppy disk drive or a hard 
disk drive (recommended); requires ап 
80386 for testing and executing 
programs, but compiling and linking does 
not require an 80386-based computer. 
Also available as resident and cross 
compilers for: 386 under DOS using 
Softguard's VM/Run or Phar Lap's DOS 
Extender; MC68000 under Unix V and 
BSD 4.2; VAX under VMS and Unix 4.2; 
Unix V on AT&T's 6300 Plus; IBM RT 

PC under Unix 4.2; NS32032 under Unix 
4.2; Microport's Unix V/AT; IBM 370 
under Unix; Concurrent DOS 286; 
Xenix/286. 


Software Required | 
386|Link and RUN386 from Phar Lap 
Software | 


Documentation 
700+-page reference manual in a three- 
ring binder 


Price 
$895 


Inquiry 899. 


Table 1; C benchmarks comparing High C 386 version 1.3 with Microsoft C 
version 4.0. For a description of these benchmarks, see “Macintosh C 
Compilers Revisited” by Joel West in the August BYTE. All times are in 


seconds. . 
Benchmark results 
Product Compile Link Run 
Fibonacci. High C 15.37 22.66 7.49 
Microsoft C 5.95 3.46 10.11 
File /O High C 15.20 25.12 34.05 
Microsoft С 8.06 4.78 44,15 
Ғіоа! High C 14.40 22.70 31.90 
Microsoft C 5.3/ 5.25 22.80 
Savage High C 14.50 28.71 36.58 
Microsoft С 5.05 5.75 29.43 
Sieve High C 13.80 23.07 1.66 
Microsoft C 5.35 2.77 1.75 
Sort High C 16.75 22.91 2.01 
Microsoft C 8.09 3.81 2.93 
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compression algorithm (used by the auto- 
matic installation procedure). Finally, 
High C 386 also comes with a set of the 
more common Unix utilities: cat, 1s, 
fgrep, uniq, tail, mv, and wc have sep- 
arate documentation on disk. 


Benchmarks 

I benchmarked this compiler using the 
standard BYTE tests for C compilers. I 
used the Microsoft C compiler (version 
4.0) for comparison. Microsoft C 4.0 
does not generate native 80386 code, but, 
in the absence of any other DOS-based 
80386 compilers, I think this comparison 
will provide a useful evaluation. 

As I began compiling the benchmark 
files, I found that the compiler refused to 
digest ASCII nulls that were appended to 
source files transmitted by modem. This 
was easy enough to solve, but other C 
compilers don’t mind the nulls. 

Another problem is a major flaw: I 
could not run the File I/O benchmark as it 
was provided because the MetaWare I/O 
library does not include the creat(), 
read(), write(), lseek(), open(), 
and close( ) functions. I used my editor 
to change all these calls to comparable 
fopen( ) and fread( ) style calls. 


I linked the benchmarks with Phar Lap - 


Software's 386|LINK using HCE.LIB 
(which is the emulator library) and ran 
the executable code with Phar Lap's 
RUN386 environment. The Microsoft C 
benchmarks used the MS-LINK linker 
provided with the 4.0 C compiler. 

The results of the benchmarks are sur- 
prising: I obtained similar or better per- 
formance in many cases with the Micro- 
soft compiler (see table 1). In an effort to 
explain this, I examined the size of the 
files each compiler generated (see table 


2), and I found that Microsoft C's advan- 
tage can be partially attributed to the fact 
that DOS must load and execute RUN386 
before the actual program can load and 
run. The larger program size of the 80386 
versions also increases the load time. 
This effect should be less noticeable on 
large applications. 

One task favored High C. The File I/O 
benchmark works in two phases: First it 
writes a sequential file with 65,000 X 
characters, and then it performs random 
seeks, reads, and writes on the file. The 
creation phase took 28.38 seconds with 
Microsoft C, while High C did it in an 
amazing 5.90 seconds. However, it then 
took High C 28.15 seconds to complete 
the test, while Microsoft C was done in 
15.77 seconds. 


Documentation and Support 

High C 386's immense manual (over 700 
pages in ап IBM-size three-ring binder) is 
both a feature and a detraction. Most of 
this book was professionally typeset, but 
the language definition section was 
printed on a dot-matrix printer. I assume 
this gives MetaWare some flexibility 
when the ANSI committee makes 
changes to the language definition. 

The main complaint that I have with 
the documentation is that it is extremely 
confusing. This manual is the same one 
that is provided with the MetaWare C 
compilers for the 8086, 8088, and 80286. 
The only change for the 80386 version is 
the addition of a short chapter describing 
the differences.in the implementation. 
Thus, much of the material in the docu- 
mentation does not apply to the 80386 
version. Many of the defaults have been 
changed, and often I could not be sure 
that what I was reading was correct. In 
addition, the library reference was diffi- 
cult to use: The functions were grouped 
with their respective header-file defini- 
tions rather than in alphabetical order (as 
in the documentation for the Microsoft 
and Borland C compilers). 

On a more positive note, the language 
section (though very dry reading) is a 
welcome addition. It provides a formal 
definition of the language as implemented 
by MetaWare. The indexes in each chap- 
ter are thorough and very useful, unlike 
the more typical DOS product manuals. 

The authors have provided an excellent 
section on code size minimization. For 
example, they describe how to prevent the 
floating-point versions of printf( ) and 
scanf( ) from being linked (with their at- 
tendant code bloat) when you are only 
using integer arithmetic. 

MetaWare’s technical support is quite 
good. Because it is a small company, you 
wind up talking to one of the product’s 

continued 
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Several reasons. No moving parts. № problems. 
And $20 comes back to you. 

The PC Mouse has no moving parts. It is an optical 
mouse. It's faster. More accurate, And so reliable, it's the only 
mouse with a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft? have a rolling ball, little teeny bear- 
ings and shafts and lots of other moving parts. Which make a 
mechanical mouse less reliable. Less accurate. 

The PC Mouse gives you digital accuracy and superior 
software compatibility. PC Mouse works with any software 
package written for use with a mouse and quite a few that 
arent. Designer Pop-up" menus come FREE with every 
PC Mouse. Designer Pop-up menus include over 20 pre- 
configured menus for the most popular software programs, 
like Lotus 1-2-3. You also get an easy to use application so 


you can create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in three 
models: PC Mouse (serial), PC Mouse Bus Plus (it comes 
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for the IBM Personal System/2.™ 

And from September 15th through the 
end of December you can get $20 back? Just 
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REVIEW: HIGH C 386 


developers when you call with a question. 
I asked some rather bizarre questions 
(meaningful only in the context of a 
review), and the person I talked to had no 
problem answering them. 


All Things Considered. . . 

One of the main reasons that I don’t care 
for High C 386 is that it follows the letter 
of the ANSI standard but not the spirit of 
the C language. This is evidenced by the 


Table 2: A comparison of the object and executable file sizes generated by 
High C 386 and Microsoft C 4.0 for the benchmark programs shown in table 


1. File sizes are in bytes. 

Product 

Fibonacci High C 
Microsoft C 

High C 
Microsoft C 

High C 
Microsoft C 

High С. 
Microsoft C 

High C 
Microsoft C 

Sort High C 
Microsoft C 


File |/О 
Float 


Savage 


Sieve 


.OBJ EXE 


451 26776 
500 6480 
1567 31164 
1678 10900 
906 27036 
771 19694 
664 31984 
700 21628 
496 | 34896 
498 6486 
706 30888 
1042 11118 


A Late Note 


t the time this article was going to 

press, MetaWare had begun ship- 
ping version 1.4 of High С 386. The 
company claims that all registered own- 
ers of version 1.3 will receive a free up- 
date to version 1.4. 

I executed the benchmarks for version 
1.4 (shown in table A) on a Wyse 3216 AT 
clone with a 16-MHz 80386, 1 megabyte 
of interleaved memory, and a Maxtor XT- 
1140 hard disk. I was unable to run the 
File I/O benchmark on High C because 
the Unix-style I/O calls provided with the 
new release were poorly documented, 
did not function properly, and were not 
particularly Unix-compatible. For ex- 
ample, the High C version of the 


close( ) function is declared as void, 
while the Unix version returns an int. 

New features of version 1.4 include 
improved optimization, support for the 
80387 math coprocessor, the addition of 
the const and volatile type specifi- 
ers, and source code for implementing 
the Unix-style file I/O functions (e.g., 
сгеа%(), open(), and lseek()). Тһе 
manual has been significantly reworked 
and is no longer simply an earlier ver- 
sion with an 80386 addendum. Version 
1.4 requires ahard disk and is no longer 
supported by VM/Run, DOS Extender, 
or Concurrent DOS 286; however, it 
does run under DRI’s FlexOS 286 and 
386. 


Table A: Benchmarks comparing High C version 1.4 with Microsoft C 


version 4.0. All times are in seconds. 


Product 


Compile Link Run 


Fibonacci 
File /O 
Float 
Savage 
Sieve 


Sort 


High C 
Microsoft C 
High C1 
Microsoft C 
High C 
Microsoft C 
High C 
Microsoft C 
High C 
Microsoft C 
High C 
Microsoft C 


14.9 22.0 б 
6.3 i 8.8 


8.8 
14.2 
5.8 
14.30 
5,5 
14.2 
5.8 
15.8 
8.6 


1 was unable to execute the File ИО benchmark; see text for details. 
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lack of file I/O functions in the standard 
library. This is a nontrivial omission; 
most DOS applications programmers are 
not up to coding such functions in assem- 
bly language themselves. 

C's portability is the main reason so 
many programmers use it. Some of 
MetaWare's extensions provide interest- 
ing capabilities, but this can be a trap that 
encourages developers to write compiler- 
dependent programs. My standard for 
defining a portable program is to take any 
one of the Unix command sources and re- 
compile it on a different compiler or ma- 
chine. Other developers have done this 
often enough now that most nonportable 
code has been eliminated. 

A few months ago, I watched a pro- 
grammer try to port the SDB (symbolic 
debugger) user interface to DOS by re- 
compiling it with High C 386. He gaveup 
without ever getting it through the com- 
piler because of problems with symbol 
redefinitions and run-time limitations im- 
posed by RUN386. 

Another shortcoming of this product is 
that it can only be used with Phar Lap's 
RUN386. Environments like RUN386 
are not necessarily compatible with multi- 
taskers, such as DESQview, Microsoft 
Windows, and OS/2. Although a few de- 
velopers will expend the effort to port 
their applications to RUN386 and 
VM/Run, most will probably focus their 
energies on enhancing existing products. 

High C 386's error handling could also 
use improvement. My editor (PC- Vi) lets 
me start up another COMMAND.COM 
and execute DOS commands from within 
the editor. When I tried to compile using 
this technique, the machine crashed with 
a heap overflow and a call-chain dump. 
This was due to insufficient memory, but 
the compiler did not identify it as such. 

All things considered, High C seems to 
be a product that was rushed to the mar- 
ketplace so it could claim the title of 
"only." (For information on High C 386 
version 1.4, see the text box at left.) It 
may be useful to operating-system writers 
who are avoiding run-time environments 
by creating their own protected-mode 
start-ups in assembly language, but I 
can't recommend this product as an easy 
path to the 80386 for applications 
developers.: 

As times change and true 32-bit oper- 
ating systems becoine available, High C 
386 will have the advantage of experi- 
ence. Perhaps then it will evolve into a 
more usable tool. м 


Matt Trask is a systems programmer at 
Stellar Computer Inc. (100 Wells Ave., 
Newton, MA 02159). He was one of the 
original programmers for Phoenix Tech- 
nologies’ V/pix and Control/386. 
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APPLICATION REVIEWS 


ANS YS-PC/Linear 
and MSC/pal 2 


ANSYS-PC/Linear, from 
Swanson Analysis Systems, and 
MSC/pal 2, from the MacNeal- 
Schwendler Corporation, are 
designed for finite-element 
analysis on the IBM PC. 
(MSC/pal 2 is also available for 
the Apple Macintosh.) ANSYS-PC/Lin- 
ear version 4.2-A3 and MSC/pal 2 ver- 
sion 2.0 each require an IBM PC or com- 
patible (with at least 512K bytes of RAM 
for ANSYS-PC/Linear and at least 640K 
bytes for MSC/pal 2), an 8087 numeric 
coprocessor, a graphics adapter, and at 
least a 10-megabyte hard disk drive; a 30- 
megabyte hard disk drive is recom- 
mended for large or complex models. 
ANSYS-PC/Linear is normally leased 
for $300 per month, but it can be pur- 
chased outright for $6400. MSC/pal 2 is 
priced at $1995. 

For this review, I used an IBM PC XT 
with 640K bytes of RAM, an 8087 math 
coprocessor, a 20-megabyte hard disk 
drive, and a CGA to test the two programs. 


Overview of Finite-Element Analysis 
Finite-element methods are predomi- 
nantly used by engineers to perform 
numerical and graphical analyses of the 
static, dynamic, or thermal behavior of 
physical systems, structures, and 
components. 

When performing a finite-element 
analysis, you create a mathematical 
model of a physical system or structure. 
The model consists of discrete points 
called nodes, which are connected to- 
gether.to form finite elements (see figure 
1). The finite-element program contains 
a library of elements from which you 
select the appropriate elements for the 
model, depending on the shape of the 
physical structure (e.g., beam, plate, or 
solid elements). 

The finite-element program then ap- 
plies the differential equation that repre- 
sents the physical behavior of the struc- 
ture and reduces the equation to a set of 
simultaneous equations that can be 
solved by the computer. The solution of 


Nicholas M. Baran 


Two programs that 


bring fully featured finite-element 


analysis to the IBM PC 


these equations yields (either directly or 
by means of minor additional computa- 
tion) the desired unknown quantities at 
the nodes, such as deflections, forces, 
temperatures, or stresses. The values at 
the nodes are then interpolated to provide 
results for each finite element in the 
model. 

The most widely used form of finite- 
element analysis uses the equations of 
mechanics of materials and structural dy- 
namics to determine the stresses, deflec- 
tions, and dynamic response of structures 
subjected to static and dynamic loads. 
Another common form of finite-element 
analysis determines the temperature dis- 
tribution in a component subjected to 
thermal loading (heat transfer). 

In a structural analysis, each node in 
the finite-element model is characterized 


. by a certain number of “degrees of free- 


dom," or independent motions. A fully 
unconstrained node in three dimensions 
may have six degrees of freedom: three 
rotations and three translations (motion 
in a straight line). A fully constrained 
node has zero degrees of freedom and is 
generally used to represent an attachment 
point or support. 

In a thermal analysis, each node has 
one degree of freedom, representing a 
temperature. The computational size of a 
finite-element analysis is determined by 
the number of degrees of freedom in the 
model, since there are as many simulta- 
neous equations as there are degrees of 
freedom. 

Figure | shows a plot from MSC/pal 2 
of a half-symmetry finite-element model 
of a steel lifting lug, used for lifting pres- 
sure vessels and other heavy objects. In 
addition to defining the geometry of the 
model, you also have to specify the type 
of element (in this case, plate elements), 


the material properties (steel), 
and the boundary conditions 
(restraints and loads) that apply 
to the model. 

The deformed shape of the 
lug superimposed over the orig- 
inal shape shows the behavior 
(exaggerated for clarity) of the lug when it 
is subjected to a vertical lifting load. Note 
that only half of the lug is modeled; this is 
because the loading in this example is 
symmetrical about the vertical axis of the 
lug. Taking advantage of symmetry lets 
you reduce processing time and modeling 
complexity. 

Figure 2 shows a stress-contour plot 
for the lifting lug, generated in MSC/pal 
2. The stress-contour plot provides a 
graphical representation of the stress 
variation in the model. Each continuous 
line or contour within the outline of the 
model represents a constant stress value. 
By counting contour lines starting from 
the outer boundaries of the model (where 
the stress is small or zero), you can esti- 
mate the stress value at any location on 
the model. 

In the lug example, the maximum 
stress occurs near the horizontal axis of 
the circular portion ofthe lug. Typically, 
an engineer compares the maximum 
stress, as determined by the analysis, to 
code requirements to determine if the 
part is structurally adequate for its in- 
tended use. [Editor's note: For more de- 
tailed discussion, see the article “Struc- 
tural Analysis" in the July 1986 BYTE 
and the references at the end of this 
article.] 


ANSYS-PC/Linear 

As its name indicates, ANSYS-PC/Lin- 

ear supports only linear, elastic analysis 
continued 


Nicholas M. Baran is a BYTE associate 
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(1.е., analysis of structures not subjected 
to permanent deformation). ANSYS-PC/ 
Linear’s lease price of $300 per month 
includes version upgrades and free tech- 
nical support. The purchase price of 
$6400 includes one year of technical sup- 
port and automatic version upgrades. 
However, after the first year, technical 
support and version upgrades are avail- 
able only at additional cost. (Upgrade 
prices vary, depending on the extent of 
the upgrade.) Swanson Analysis discour- 
ages the outright purchase option. 

ANSYS-PC/Linear comes on nine 
54-inch disks and takes about an hour to 
install using the provided installation pro- 
gram. You also have to install a security 
device (included with the package) in the 
parallel port of the computer. The device 
is installed in-line with the printer cable 
and does not affect the printer’s opera- 
tion. However, the security device that 
came with my package was defective and 
had to be replaced. 

ANSYS-PC/Linear currently supports 
eight graphics drivers, including the 
Color Graphics, Enhanced Graphics, 
Hercules, and Professional Graphics 
adapters. It also supports memory 
drivers for 512K bytes, 640K bytes, and 


Figure 1: A half-symmetry finite- 
element model of a steel lifting lug, used 
for lifting pressure vessels and other 
heavy objects, generated in MSC/pal 2. 
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expanded memory (2 megabytes is rec- 
ommended). You must execute the 
graphics and memory driver commands, 
which can be included in a batch file, be- 
fore running ANSYS. 

The package lets you perform static 
and dynamic (natural-frequency and re- 
sponse-spectrum) analyses of structures 
and components using two- and three-di- 
mensional truss and beam elements, and 
plate, axisymmetric, or solid elements. 
Generalized stiffness and mass elements 
are also available, along with a spring 
element. A major strength of ANSYS- 
PC/Linear is its element library, which 
provides elements suitable for most types 
of elastic analysis, including thermal- 
stress analysis. 

ANSYS-PC/Linear is a reduced ver- 
sion of the mainframe ANSYS code. Its 
major difference from the mainframe 
code is its reduced number of available 
element types and analysis options. 
While the mainframe code supports over 
60 element types and seven analysis op- 
tions, ANSYS-PC/Linear supports 13 
element types and two analysis options. 
ANSYS-PC/Linear is fully compatible 
with the ANSYS mainframe code and 
also with ANSYS-PC/Thermal, Swan- 


Figure 2: A stress-contour plot for the 
lifting lug in figure 1, generated in 
MSC/pal 2. The maximum stress 
occurs near the horizontal axis of the 
circular portion of the lug. 


son's heat-transfer finite-element pro- 
gram. ANSYS-PC/Linear accepts nodal 
temperatures for performing thermal 
stress analysis and can read files gener- 
ated in ANSYS-PC/Thermal. 

ANSYS uses a wave-front equation 
solver, which solves the simultaneous 
equations in internal memory but swaps 
terms to and from disk. Because of this 
technique, ANSYS-PC/Linear supports 
theoretically unlimited problem sizes. 
Practically, however, problem sizes are 
limited by the microcomputer's hard disk 
storage capacity and by the amount of 
time you are willing to wait for a solution. 
For medium to large problems (those 
with 1000 or more degrees of freedom), a 
30-megabyte hard disk drive is strongly 
recommended. A problem with 2000 de- 
grees of freedom will take about an hour 
to solve with ANSYS on an IBM PC. 


The Modules 

ANSYS-PC/Linear has three main mod- 
ules. PREP7 is a preprocessor for gener- 
ating models, applied loads, and bound- 
ary conditions. You can also plot and 
view models from within PREP7. 
ANSYS is the main number-crunching 
part of the system, and POST is a post- 
processor for generating stress-contour 
plots, deflected shapes, stress combina- 
tions, and so on. A fourth module, 
DISPLAY, lets you display previously 
compiled plot files in a sequence or slide- 
show format. 

Each of these modules is contained in 
files that you execute separately from the 
DOS prompt, specifying input and output 
files. For example, the command PREP 
<MDL.IN>MDL.OUT loads the PREP7 
module, which then executes the com- 
mands stored in the input file MDL.IN. 
Output is written to the output file 
MDL.OUT. 

ANSYS-PC/Linear is an interactive 
program, so you can enter commands in- 
teractively while you're іп PREP7 or 
POST, to generate the finite-element 
model or to issue postprocessing com- 
mands. The program has a complete but 
very terse set of commands for defining 
and plotting finite-element models. 
While in interactive mode, you can call 
up on-line help documentation that de- 
scribes the function of each command. 

ANSYS-PC/Linear includes com- 
mands for generating node and element 
patterns and for filling evenly spaced 
nodes between previously defined nodes. 
You specify boundary conditions as en- 
forced displacements, concentrated or 
distributed forces, pressures, or nodal 
temperatures. ANSYS-PC/Linear also 
includes commands for automatically 
calculating intersection points, defining 

continued 
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REVIEW: ANSYS-PC/LINEAR AND MSC/PAL 2 


ANSYS-PC/Linear version 4.2-A3 


Type 
Finite-element analysis program 


Company 

Swanson Analysis Systems Inc. 
P.O. Box 65 

Johnson Rd. 

Houston, PA 15342 

(412) 746-3304 


Format 
Nine 514-inch disks 


Language 
FORTRAN 


Hardware Required 

IBM PC, XT, AT, or compatible with a 
minimum of 512K bytes of RAM, Intel 
8087/80287 math coprocessor, 10- 
megabyte hard disk, CGA, EGA, IBM 
PGA, Hercules, or VMI1024 graphics 
adapter, and parallel printer port 


Software Required 
DOS 2.1 or higher 


Documentation 
One three-ring loose-leaf binder, 
approximately 200 pages 


Price 
$300-per-month lease or $6400 
purchase 


Inquiry 901. 


symmetrical boundary conditions, and 
generating local coordinate systems. 

One of the more powerful features of 
ANSYS-PC/Linear is its ability to work 
with subsets of defined nodes and to de- 
fine data tables for material and geomet- 
ric properties. 

A disadvantage of the interactive mode 
Is that correcting errors is difficult. As 
you enter commands interactively, 
ANSYS-PC/Linear stores the model def- 
inition in a temporary scratch file. If you 
accidentally specify incorrect coordi- 
nates or node or element numbers, you 
have to undo these mistakes by issuing an 
overriding command. This process can 
quickly become confusing (since you can 
lose track of where you have made errors) 
and cumbersome (since you have to de- 
lete previously defined commands from 
the model definition). 

The interactive mode is most suitable 
for issuing a few on-line commands to ob- 
rain a plot or a small listing. For creating 
a moderate-size finite-element model, I 
found it much easier to prepare the input 
file using a text editor and then to run 
PREP7 in batch mode using my input 
file. 

Once you have successfully generated 
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MSC/pal 2 version 2.0 


Type 
Finite-element analysis program 


Company 
MacNeal-Schwendler Corp. 
815 Colorado Blvd. 

Los Angeles, CA 90041 
(213) 258-9111 


Format 
Ten 5%-inch disks 


Language 
FORTRAN 


Hardware Required 

IBM PC or compatible with 640K bytes of 
RAM, 10-megabyte hard disk, Intel 8087 
math coprocessor, CGA or EGA, and 
IBM graphics printer or compatible 


Software Required 
DOS 2.1 or higher 


Documentation 

Heference manual, about 200 pages; 
user's manual, about 200 pages; 
examples guide, about 100 pages 


Price 
$1995 


Inquiry 902. 


a model in PREP7, you simply execute 
the analysis by issuing the ANSYS com- 
mand at the DOS prompt. ANSYS then 
uses the binary input file created by 
PREP7 when you defined your model. 
One problem is that both PREP7 and 
ANSYS overwrite existing input and out- 
put files each time you perform another 
analysis. You therefore have to use a sep- 
arate subdirectory for each new analysis 
if you wantto save previous ones. 

The ANSYS postprocessor, POST, 
provides a comprehensive set of com- 
mands for manipulating and plotting the 
output data from your analysis. You can 
sort nodal and element values, work with 
subsets, and create a virtually unlimited 
range of plots of the model. Superim- 
posed shapes are supported, along with 
plot rotation, zoom, and optional node 
and element numbering. 

POST has very powerful computa- 
tional capabilities for manipulating the 
results of your analysis. For example, you 
can combine load cases from separate 
analyses or check the analysis against 
maximum calculated values. The proce- 
dures for this type of work are not 
straightforward, however, because they 
require file manipulations (such as re- 


naming scratch files) that could easily re- 
sult in mistakes. 

One deficiency in POST is that it can 
plot stress-contour plots only in shades of 
color. Line-contour plots, like the one 
shown in figure 2, are not available in 
ANSYS-PC/Linear. If all you have is a 
black-and-white printer or plotter, the 
contour plots are difficult to interpret on 
the printed reports. To print plots with 
ANSYS-PC/Linear, you use the DOS 
Print Screen function. 

The ANSYS-PC/Linear manual comes 
in a three-ring loose-leaf binder and does 
not include an index. The material is or- 
ganized according to groups of com- 
mands. I found myself constantly flip- 
ping through the manual trying to find 
what I was looking for. An index listing 
each command would be extremely help- 
ful. The manual includes some example 
problems, which are helpful, but it illus- 
trates only very simple applications. 
Learning to use the more advanced fea- 
tures of ANSYS-PC/Linear to create 
complex models is, unfortunately, a pro- 
cess of trial and error. 

Overall, ANSYS-PC/Linear is a 
powerful and flexible finite-element pro- 
gram. However, it is difficult to learn be- 
cause it suffers from poorly organized 
documentation with terse explanations of 
the command functions. 


MSC/pal 2 

As with ANSYS-PC/Linear, the makers 
of MSC/pal 2 recommend that you have a 
30-megabyte hard disk drive for large, 
complex analyses. MSC/pal 2 is copy- 
protected, using the SuperLOK software- 
protection system. You can install the 
system on your hard disk, but then you 
must “de-install” it before the master disk 
will let you install it on another hard disk. 

MSC/pal 2 comes on seven disks, plus 
three additional disks for installation on 
an EGA system. The package includes a 
program that assists you in performing 
the installation. As with ANSYS-PC/ 
Linear, installation takes about an hour. 

MSC/pal 2 uses an equation solver that 
works only with internal memory and 
thus is limited to problems of roughly 
1000 to 2000 degrees of freedom, de- 
pending on the type of analysis. MSC/pal 
2 supports two- and three-dimensional 
truss and beam elements, a curved-beam 
element, quadrilateral and triangular 
plate elements (along with shear-panel, 
discrete-mass, spring, and damper ele- 
ments), and a generalized stiffness 
element. 

The program performs static analysis 
and dynamic natural-frequency and tran- 
sient-response analysis. It does not sup- 
port solid and axisymmetric elements, 

continued 
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REVIEW: ANSYS-PC/LINEAR AND MSC/PAL 2 


thermal-stress analysis, or response- 
spectrum analysis. Although MSC/pal 2 
is not a derivative of the mainframe pro- 
gram MSC-NASTRAN, an option is pro- 
vided for translating MSC/pal 2 data files 
to NASTRAN format. 

MSC/pal 2 consists of five separate 
modules, which you execute fromthe DOS 
prompt: PAL2, for generating the finite- 
element model; 5ТАТ2, for static analysis; 
DYNA2, for dynamic analysis; VIEW2, 
for obtaining plots of the model; and XY- 
РІЮТ2, for graphing numerical results. 

Several additional, more specialized 


modules are also included. ADCAP2 
converts files to NASTRAN and gener- 
ates lists of system equations and data 
sets. PALPREP2 is an interactive prepro- 
cessor for generating simple beam or 
plate models. ADCAD?2 converts files 
from AutoCAD’s DXF file format. Fi- 
nally, REPLAY? saves plot files and dis- 
plays them in a slide-show format. 

All modules in MSC/pal 2 are menu- 
driven. You are prompted either to make 
a menu choice or to enter a value in a 
specified field. All input to MSC/pal 2 
must be in uppercase letters. 


| Make the Best Presentation 
of Your Career...with VideoShow 


Thousands of successful business people already do 


Pfizer, “VideoShow is by far the most compelling and dynamic 
graphics system to come along in quite some time? —Bill Morell 


елдеге "VideoShow has become our standard for presentations 
Digest corporate-wide:’—Robert Castellano 


CharlesSchwab “We couldn't possibly have made a presentation of that 
quality in such a short time using any other product" —Dawn Lepore 


Make your next presentation as professional as the thinking behind it. 


Find out about VideoShow. 


Call 1-800-566-1234, ext. 234. 


| In Calif., call 1-800-441-2345, ext. 234 
General Parametrics 


The Leader in Desktop Presentation Products 
VideoShow is a registered trademark of General Parametrics Corporation 


Working with MSC/pal 2 

Unlike ANSYS-PC/Linear, MSC/pal 2 
provides no interactive modeling capabil- 
ity. The first step in an analysis is to use a 
text editor to write a batch file containing 
the commands for creating the finite-ele- 
ment model. 

The command syntax in MSC/pal 2 is 
more English-like than the command lan- 
guage of ANSYS-PC/Linear. Commands 
are included for generating node and ele- 
ment patterns and for filling in nodes be- 
tween previously defined nodes. Bound- 
ary conditions are input as concentrated 
or distributed forces, pressures, and en- 
forced displacements. MSC/pal 2 does 
not include commands for automatically 
specifying symmetrical boundary condi- 
tions or local coordinate systems, or for 
calculating intersection points. 

Once you have written the batch file, 
youcan check for errors by using VIEW2 
to create a plot ofthe model. MSC/pal2's 
menu structure makes the VIEW2 mod- 
ule very easy to use, allowing you flexi- 
bility in creating plots of your model. You 
can rotate, shrink, or expand your plot as 
needed. You can display element and 
node numbers, or just an outline of the 
model. A nice feature is that you can gen- 
erate either shaded-color or line-contour 
plots. You then use PAL 2 to generate the 
finite-element model. 

The XYPLOT2 module is convenient 
for graphing numerical relationships, like 
acceleration versus time. (ANSYS-PC/ 
Linear does not support numerical 
graphs.) You use the DOS Print Screen 
function to print plots from VIEW2 or 
XYPLOT2. 

You use the STAT2 and DYNA2 mod- 
ules to perform static and dynamic anal- 
yses, respectively. Separate, short batch 
files are needed to specify loads and 
boundary conditions for the STAT2 or 
DYNA2 modules. Since MSC/pal 2 also 
overwrites output files, you must use sep- 
arate subdirectories if you want to save 
previous analysis files. 

In general, the modules in MSC/pal 2 
are easy to use, although the program 
provides no on-line help, and in many in- 
stances, it locks into a prompt field until 
you enter an acceptable value. For new 
users, this is very frustrating. I had to re- 
boot several times while learning the pro- 
gram just to escape from an insistent 
menu prompt. 

The MSC/pal 2 documentation comes 
in three binders, consisting of a reference 
manual, a user's manual, and an exam- 
ples guide. The manuals are thorough 
and provide a good deal more introduc- 
tory material than does the ANSYS-PC/ 
Linear manual. The manuals include a 
sparse index, and I found myself fre- 
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We've opened a total repair service 
center forrigid disk drives manufac- 
tured by Control Data's Magnetic 
Peripherals Inc., Small Disk Division. 
Fast turnaround and 90 day 
warranty make this service ideal for 
OEM’s, third party maintenance com- 
panies, VAR's/VAD's, even end-users. 
Our 50,000 sq. ft. CustomerServ- 
ice Center features a class 100 clean 
roomand computerized bar code 
tracking system to help speed repairs. 
Average turnaround is 14 days or less. 


WHAT WE REPAIR 

Disk drives labeled: 

Magnetic Peripherals Incorporated 
Model Numbers beginning with: 
9448, 9427, 9410, 9455, 9457, 9415, 
9420, 9416 or 9417. 

WHAT YOUDO 

Call our Customer Service Center, 
1-800-852-3475 (1-800-TLC-DISK). 
Give us the serialnumber and part 
number found on the product label, 
your purchase order number (we'll 
even take VISA and MasterCard)... 


Expedited and emer gency Exchange _ MODEL NUMBER 94205-51 anda brief descri pt ion ofthe reason 
programs аге available for customers al, PART NUMBER 77747200 for the return. We'll assi gnyouan 
who need immediate repairs. P oom ^^. | EquipmentReturn Authorization 

Now your drive can be repaired | number. Then all you do is send us 
by the company that built it, using ое Цар cid the drive. We'll do the rest. 


omputing 
device and has been (сита to comply with Part 15 of FCC 
Operation іп a residentia! 


only Control Data quality certified ре иене and Phone: 1-800-TLC-DISK 
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quently switching from one manual to the 
other, looking for the information I 
needed. 


Which One Should You Buy? 

Except for the limited problem size, the 
lack of an axisymmetric or solid element, 
and the lack of thermal-stress analysis, 
MSC/pal 2 is well-suited for many typical 
linear elastic problems. Problem sizes in 
ANSYS-PC/Linear, on the other hand, 
are limited only by your computer’s hard 
disk space. ANSYS-PC/Linear supports 
thermal-stress analysis and both solid and 
axisymmetric elements. 

Performance of ANSYS-PC/Linear and 
MSC/pal 2 is about the same. The lifting- 
lug problem, which is only 114 degrees of 
freedom, took about 8 minutes to run with 
either program on an IBM PC. A model 
containing 2000 degrees of freedom takes 
about an hour to analyze with either pro- 
gram running on an IBM PC. 

At $1995, MSC/pal 2 is considerably 
less expensive than ANSYS-PC/Linear’s 
$300-per-month lease or $6400 purchase 
price. Like ANSYS-PC/Linear, MSC/ 
pal 2 is continually upgraded to include 
new features. The MacNeal-Schwendler 
Corporation is planning to include larger 
problem sizes, thermal-stress analysis, 
and solid and axisymmetric elements in a 
version to be announced later this year. If 
you are willing to wait for those features, 
or if you can do without them, MSC/pal 2 
is an excellent choice for everyday linear 
analysis work. 

Currently, ANSYS-PC/Linear is more 
powerful and flexible than MSC/pal 2. It 
has a larger element library, and its post- 
processor offers superior computational 
and output capabilities. ANSYS-PC/ 
Linear’s compatibility with the main- 
frame version and heat-transfer program 
may be a compelling feature for some 
users. However, its high price and the 
steep learning curve caused by its poorly 
organized documentation are major 
drawbacks. Swanson Analysis has stated 
that it will be releasing a new version at 
the end of this year. Pricing is not yet 
available. 

Both products are backed by reputable 
vendors with many years of experience. 
Both vendors offer training courses and 
ongoing technical support. If you want 
reliable, accurate results and solid techni- 
cal support, you will not regret purchas- 
ing either of these products. Ш 
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REVIEW: MASTER TRACKS PRO 


Master Tracks Pro 
MIDI Sequencer 


Donald Swearingen 


The Apple Macintosh is one of the most 
capable microcomputers being used in 
music systems. It can control music syn- 
thesizers, drum interfaces, and music 
keyboards, all through the industry-stan- 
dard MIDI (short for musical instrument 
digital interface) bus. 


With the proper software, called a ѕе- 


quencer, your computer can be a control 
center in which you not only store and 
play back your music performances but 
also manipulate them in some very 
powerful ways. Using one of several 
adapters and an industry-standard MIDI 
bus, you can interconnect countless 
electronic musical instruments, such as 
synthesizers, drum interfaces, and 
keyboards. 

Most sequencers adopt as their model 
the multitrack analog tape recorder, a 
machine that allows independent record- 
ing of several (usually four or more) par- 
allel audio tracks on magnetic tape. The 
program I’m reviewing, Passport’s Mas- 
ter Tracks Pro MIDI Sequencer version 
1.10, is an excellent sequencer. 

Master Tracks Pro sells for $349.95. It 
conforms to the standard Macintosh user 
interface and works withany of the many 
]-megahertz MIDIs available for the 
Macintosh; I tested Master Tracks Pro 
with Opcode Systems’ Studio Plus Inter- 
face. For a program of such comprehen- 
sive scope, it uses remarkably little disk 
space (140K bytes) and memory (774K 
bytes available on a 1-megabyte Macin- 
tosh after start-up). 


Control Through Windowing 
The basis of Master Tracks Pro’s power 
and usability is its use of multiple win- 
dows to control and display the record- 
ing, editing, and playback of MIDI data. 
These include a Sequencer window, 
where up to 64 tracks of MIDI data can be 
managed; a Song Editor window, where 
multipletracks are displayed in a graphic 
format for editing at the measure level; a 
Step Editor window, for high-resolution 
graphics editing of MIDI data within a 
single track; a Conductor window, for 
measure-by-measure tempo manage- 
ment; and a Transport window, for con- 
trol of both the recording and playback 
processes. 

At boot-up, all windows are on-screen, 


with the Sequencer and Transport win- 
dows in the foreground. The Sequencer 
window lets you select a track for solo 
performance, and it can indicate that a 
track’s data is to be “looped” on play- 
back for continuous replay. 

After you’ve selected a track from the 
Sequencer window for recording, you use 
the Transport window to control the re- 
cording and playback process. The 
Transport window resembles a tape re- 
corder’s controls, with “buttons” for 
start, stop, record, rewind, pause, and 
fast forward/reverse. Also included are 
switches for automatic rewind, MIDI 
patch-through (with optional channel re- 
assignment), metronome and count-in 
control, and activation of play/record 
from an attached MIDI keyboard. 

During recording and playback, the 
Transport window displays the current 
position in the song in measures, beats, 
and clocks (240 clocks per beat), and the 
actual elapsed time, in minutes and sec- 
onds, since recording or playback 
started. Once you have recorded them, 
you can save tracks on disk using the stan- 
dard Macintosh pull-down File menu. 

The Song Editor lets you edit one or 
more tracks at the measure level. The 
display uses boxes to represent individual 
measures within each track. If MIDI data 
is present in a given measure, the box is 
black; otherwise, it is empty. To select a 
region for editing, you use the standard 
Macintosh method of pointing to one 
corner of the region and click-dragging to 
the opposite corner. You can then select 
an operation to be performed on the track 
data within the region. 

To duplicate a multitrack region, you 
simply copy it to the Clipboard, click on 
the place you wish to insert a copy, and 
paste. If you don’t want to overwrite the 
data already present, you can select 
merge instead of paste, and the new data 
will be merged with whatever data was al- 
ready present in the target region. If you 
don’t like what you have done, both cut 
and paste operations are undo-able (as are 
most other transformations), so you need 
not live with your mistakes. This makes it 
easy to test possible changes without 
committing to them. 

You will usually want to do more than 
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Cyma сс Call Microsoft Pascal ...... 166 Word Perfect Library ... 59 
жұ СА x Microsoft Quick Basic .. 55 Wordstar .. .. 162 
Dac Easy Acct. ....... $39 Microsoft Quick C 55 бөө 
Dac Easy Payroll....... 29 рее, ..... Wordstar Pro ......... 233 
Dollars & $ense ........ ja, "УАП YGF EEN Wordstar 2000+ ....... 206 
In House Acct.......... 3. ES КыЛ y 305 
Managing Your é bol E bu: HARDWARE — 
Money 3.0.......... 117 ООО e eee een nnne 
Turbo Basic ........... 55 ACCESSORIES 
COMMUNICATION  TurboC............... 55 BrooklynBridge ....... 88 
PROGRAMS Turbo Pascal .......... 55 Copy ll PC Bd. ........ 75 
НЙ Plus .... 115 Turbo Prolog.......... 55 Curtis Ruby ........... 59 
osstalk XVI .......... 89 E Mach III Joystick....... 36 
Crosstalk MK4........ 110 MULTI-USER АЧ 
SOFTWARE Masterpiece ........... 88 
Remate- ea dee 89 : 
Fox Вазе............. 299 Masterpiece + ......... 99 
Smartcom ll ........... 79 150 W 
Word Perfect ......... 310 150 Watt 
DATA BASE Word Perfect Power Supply ....... 69 
... MANAGERS Modules ........ ‚ , ба 75 BOARDS 
Clipper .............. 379 Microsoft Word ....... Сай дет 
ОЛООР ла... ost 325 \ 
DBase Ill Plus ........ сап PROJECT MANAGER Advantage Premium... 422 
к MARO в я 82 Microsoft Project...... 219 Sixpac Premium ...... Call 
Fox Base Plus ........ 202 Super Project Plus .... Cal Sixpac ............... 145 
Genifer .......... .... 194 Timeline 20 .......... 242 HERCULES 
Paradox 2.0 .......... 398 Total Havard Man. 2... Са! ColorCard ........... 145 
PFS: Pro File ......... Call SPREADSHEET In Color Card......... 302 
Powerbase ........... NOSE ie faucet url 115 Graphics Plus ........ 182 
О&А................. 207 |otus 1-2-3........... Call INTEL 
Quickcode Plus ....... Eod аран. m ... 149 Above PC 64К........ 225 
Lesen enn ds Spreadsheet Auditor ... 82 Above 286............ 319 
RS бімег........... 95 Supercalc4 ...... .... Call Orchid Tiny Turbo .... 389 
evelation............ 464 VPP 4 
НІНЕ У ваза 8 SUNTEK 
R Base System V...... Call lo 6 
ich. AG EMEN 81 UTILITIES ХТ............... 5 
Relate & Нерог....... 112: БОДИ е... 25% 19 ЮАТ............ e 65 
VP Info ............... 48 Сорумтйе............. 39 о chi 
[en ^ ss alle ae 30 am АО 
ОЕЅКТОР Оеѕкміем 2.0 .......... 72 
PUBLISHING Direct Access.......... 49 COMPUTERS 
Pagemaker ........... 479 Eureka 95 
PFS: First Publisher .... 59 Fastback ZOTT 85 AZ 386 
Ventura Publisher ..... BGG) еш * 80386-16 Micro 
БОВЕ .2.......... 56 { 
GRAPHICS Graph in the Вох....... 55 | Processor, 1 МВ о 
Chartmaster .......... Call Mace ....... АЕ - 55 | Ram, Teac 1.2 МВ 
Diagram Master....... Сай Microsoft Windows..... 55 | disk drive, 220 watt 
Easy Cad ............ 109 Norton Advanced ...... 75 power supply, 6 layer 
Energraphics 2.01..... 294 Norton Utilities ........ 48 mother board, RT 
Generic Cad........... BS. РО.Тоб8...%.......... 19 keyboard $2995 
in-A-Vision ........... 275 Prokey 40........ DE Е: 
Microsoft Chart 30.... 229 ОПОО5................ 49 
Newsroom Pro. ........ 65 Rightwriter ......... "Wr AZ TURBO AT 
Printshop ............. 33 Sidekick .......... .... 55 | ІВМАТ Compatible, 
Prodesign2 .......... 148 Sideways.............. 39 | 512K, 6 & 8 MHZ, 
DUE Ш Т Call keyboard, graphics 
NURSE ds ..56 Эчрегкеу.............. 55 | card, 220 watt power 
Ability Plus........... Сап Turbo Lightning ....... 95 | supply, MS/DOS 3.2 
Enable... а, Cal ХТгее................. 25 | GW Basic $1025 
Framework ll ......... Cal WORD PROCESSING 
CUN умет enn ol Microsoft Word 4.0.... 195 AZ TURBO XT 
ыы е т ай Multimate 135 watt power 
LANGUAGES Advantage 1l ........ Call supply, One 360K 
Lattice C Compiler .... 242 Volkswriter3 ......... 139 drive, 640K, 
Microsoft C Compiler.. 249 Webster Spellcheck .... 37 keyboard 
Microsoft Fortran ..... 255 Word Perfect ..... 4... 195 


No Charge for Master Card or Visa 


сэ = 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 


ЧЕ 


AZ 10 
150 watt power 
supply, dual 360K 


= 


drive, 10 MHZ mother 
board, 640K, 
keyboard 


AST 286 
PREMIUM 
COMPUTER 
512K, expandable to 

2ME on the system 
board, RT enhanced 
style keyboard, paral- 


lel, serial and clock, 
1.2 MB floppy disk 
drive, 7 expansion 
slots, two 32 bit 
fastram slots, DOS 3.1 


& Basic 1 year 
warranty 

EGA BOARDS 
АТ! Еда Wonders ..... 209 
Nec СВІ ............. Call 
Paradise Auto480 ..... 155 
Quad ЕСА Plus ....... 295 
Vega Deluxe.......... 269 

EGA MONITORS 

АМОЕК 722 .......... 455 
e s QUEUE ... 410 
NEC 
Multisync .......... .. 559 
Multisync Plus ........ Call 

HARD CARDS 
А220МВ............ 425 
AZ CMD. ... 5..... 499 
А240МВ............ 625 
Plus 20 MB ........ ... Call 
Plus 40 MB ........... Call 

HARD DRIVES 
Seagate 20 MB ....... 275 
Seagate 30 MB ....... 309 
Seagate 30 MB AT .... Call 

MODEMS 
AZ 300/1200 ........... 75 
Everex 300/1200 ....... 89 
Hayes 1200........... Call 
Hayes 1200B ......... Call 
Hayes 2400........... Call 
U.S. Robotics 2400 .... 335 
MICE 

Logitech. . si... TLA Call 
Microsoft Bus ........ 106 
Microsoft Serial ....... 119 


Optimouse w/Dr Halo .. 96 
Optimouse w/DPE ..... 185 


SPECIAL 


MICROSOFT WORD 4.0 
$195 


printer like atypewriter! 4)ABC-LIST — Great mailing list program! Sort on any field, do qualified searches, printreports and mailing 


MONITORS 
AMDEK 
410 Amber .......... $157 
Magnovox RGB....... Call 
PRINCETON 
Мах ТОЕ... 138 
Ней duos. ve. 460 
SAMSUNG 
TTL Amber............ 72 
Color w/tilt........... 249 
PRINTERS 
CITIZEN 
MSP AG ets co poe sok 249 
МЕРДБ..... 22.2“. 315 
MSPR ON . Жа. ow ces 285 
740 L T AM 159 
Premiere35 .......... 471 
Tribute 224........... 639 


NEC 


РОХА. doce sss ech 26. 840 
P7 Parallel.......... .. 619 
8850...... EP ы... 1059 
P6 Parallel............ 439 
POOUXL .......... e 1035 
OKIDATA - 

Call on all models 
PANASONIC 
1080-/М2............ 172 
1090-/М2............ 199 
ШЕТІ, a 310 
ТЕ...” 572 
1592 ..... o МОРИ A 392 
Е ТТУ 439 
BITS S LE... EE. ud 259 
З... E. o 407 
STAR MICRONICS 
NB24-10 ............. 456 
NB24-15. ........ о. 610 
НЕТО S TYETETLIES 275 
Резка 139 
КАТ А TM 160 
PRA C 306 
TOSHIBA 
РТ БЫРТ... 510 
ӨКІ Жы... 4: Call 
351 Model Il .......... 910 

RAM 
64K 150NS .......... 16.50 


256K 150NS ........... 33 


TERMS: Shipping on most software 
is $5.00. AZ orders +6.7% sales 
tax. Personal check/company 
check- allow fourteen (14) days to 
clear. We accept purchase orders 
from authorized institutions far 


3.5% more than cash price. All 
returns are subject to our ap- 
proval. There will be a 20% restock 
fee, Minimum phone order $50. All 
prices are subject to change. Due 
to copyright laws we cannot take 
back any open software. 


We do not quarantee compatibility 


2701 West Glendale Ave. е Phoenix, AZ 85051 
Circle 318 on Reader Service Card 
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REVIEW: MASTER TRACKS PRO 


aac 


Master Tracks Pro MIDI Sequencer 
version 1.10 


Type 
MIDI sequencer program 


Company 

Passport Designs Inc. 
625 Miramontes St., #103 
Half Moon Bay, CA 94109 
(415) 726-0280 


Format 
One 32-inch floppy disk 


Language 
C and assembly language 


Computer 
Apple Macintosh with atleast512K bytes 
of memory 


Interface 
Any passive 1-MHz MIDI for the 
Macintosh 


Documentation 
120-page ивег5 manual іп book-size 
three-ring binder 


Price 
$349.95 


Inquiry 903. 


just move track data around, and Master 
Tracks Pro provides many musically use- 
ful editing functions to accommodate 
your needs. The Change menu lets you 
apply one of several possible transforma- 
tions to a highlighted region. Included are 
functions to modify MIDI channel, ve- 
locity, and continuous data; to quantize 
and humanize (i.e., apply a random fac- 
tor to) event times; and to transpose pitch 
values. If you don’t want to apply changes 
to all the data in a region, you can use the 
Strip Data function to first isolate the de- 
sired data and then cut or copy informa- 
tion from a track based on combinations 
of various criteria: by MIDI channel, 
MIDI data type, controller number, or 
note range. 

If you want to hear the results of your 
changes without leaving the Song Editor, 
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you can press the space bar on the Macin- 
tosh’s keyboard to start and stop the play- 
back process, selecting the starting point 
by clicking on a measure in the Song Edi- 
tor display. During playback, a ve‘tical 
black bar moves through the display, in- 
dicating the measure currently being per- 
formed. This visual feedback, which is 
also available inthe Step Editor, is a very 
valuable editing feature, allowing you to 
see the measures or notes that you are 
hearing. 

If youneed more editing precision than 
the Song Editor provides, you can use the 
Step Editor to edit a track at the note 
level. The Step Editor displays a track’s 
notes graphically in a horizontal piano- 
roll format, and you can use special keys 
to zoom in and out, displaying from % to 
12 measures on-screen at once. All the 
editing operations available in the Song 
Editor level are applicable to regions se- 
lected in the Step Editor, and you can 
enter new notes using either the mouse or 
an attached MIDI keyboard. 

Several associated windows used for 
editing nonnote MIDI data use the Step 
Editor's display format. These include 
Pitch Bend, the modulation wheel, and 
MIDI program changes. For example, if 
you are editing measure 34 in the Step 
Editor, you can select the Pitch Bend 
window from the Windows menu and 
easily modify the Pitch Bend data that's 
present. 


Advanced Features 
Master Tracks Pro has a number of other 
features that make it even more attractive 
to a MIDI musician. A Conductor Track 
lets you specify individual tempo and 
time-signature settings for each measure 
in the piece. The Fit Time function under 
the Change menu lets you adjust the play- 
back speed of a selected region to a speci- 
fied length—say, to change a section's 
length from 1 minute to | minute, 10 sec- 
onds. You can also transfer MIDI-system 
exclusive data from attached MIDI de- 
vices and save it on disk for later retrieval 
and downloading; this makes it easy, for 
example, to catalog synthesizer sound or 
voice data associated with your piece. 

You can map certain keys of your 
MIDI keyboard to control the sequenc- 
er's Transport and Step Input functions 
so that you can operate without the Mac's 
mouse or keyboard. If you want to dis- 
card certain types of MIDI data, you can 
use the Record Filter to specify which 
types of data areto be recorded and which 
are to be rejected. (You can, for example, 
discard aftertouch data, the MIDI data 
that tells how hard a key is being held 
down. Such data takes up a lot of space 
and is usually not used.) 

If you are working with film, or if you 


need precise timing control when record- 
ing your tracks on tape, Master Tracks 
Pro is compatible, through its use of 
MIDI Song Pointer, with SMPTE (Soci- 
ety of Motion Picture and Television En- 
gineers) codes that allow you to synchro- 
nize what you're playing to a given piece 
of video. Finally, you can save your 
working setup, including the screen lay- 
out, filter settings, and other informa- 
tion, independently of the actual track 
data. 


Minor Problems 

If I had to find fault with Master Tracks 
Pro, it would have to be largely in terms 
of a wish list of useful functions not pro- 
vided in this release. For instance, I 
would like to see many more functions 
under the Change menu. Two obvious en- 
hancements would be event-time reversal 
(playing music backward) and pitch in- 
version, but the possibilities here are 
really limitless. 

Another problem is that the only way 
to view individual note velocities (repre- 
senting loudness) is Бу double-clicking 
on the individual note in the Step Editor. 
Some kind of graphic display of this im- 
portant musical parameter would be most 
helpful. 

Other minor irritations include the fact 
that the tracks loop on playback only if 
you start playback from the beginning of 
the piece. Also, there is no easy way to 
find out what types of nonnote MIDI data 
are present in a track. The Song Editor 
indicates the presence of nonnote data in 
a measure, but if you don't already know 
what type of data you’re looking for, you 
must laboriously search for the actual 
data using one of the special editing win- 
dows. I think you should be able to point 
to ameasure and get a display of the types 
of data present in the measure (e.g., 
notes, pitch bend, and program changes). 

Finally, I would like a stored recording 
to include some kind of text field that 
would let me keep some notes about it. 
This is such a simple feature to imple- 
ment that I wonder why no one has yet 
offered it in a MIDI sequencer. 

Even with its forgivable shortcomings, 
Master Tracks Pro is a powerful new edi- 
tor for musical data whose visual orienta- 
tion makes it a pleasure to use. Its com- 
petitive price makes it a strong bet to 
overtake many of its predecessors. I think 
that this package is sure to become the 
new standard by which MIDI sequencers 
are judged. м 


Donald Swearingen (2261 Market St., 
Box 289, San Francisco, CA 94114) is a 
composer and programmer. He has been 
involved in computer-aided electronic 
music for over 11 years. 


“AT А PRICE, 


YOU NEVER DREAMED 
YOU COULD GET 


At Hayes we just found a way to make the best-selling PC modems in 
the world even better We lowered their price. From now on our 
Smartmodem 2400, Smartmodem 24008," Smartmodem 1200," 
Smartmodem 12008." Smartmodem 1200С'" and our new 
Smartmodem 1200A” will cost considerably less. Up to one-third less: 

So il you've always wanted a Hayes modem. external or ратаі for an 
.IBM" PC or compatible, IBM PC Convertible, 
Apple Macintosh; Apple П, or almost 

any other PC, now you! dant. have to т 
for Jess Just Bey Es: Ae 


x uM jm С 
usd: m LS prn 
- = a : 


"rU Lo A. 
тәгі. =e “4; S 


SMARTMODEM 2400 F | ve $ 


| p. 
Hayes HS АА CD OH AD SD т MR 


+ Based an estimated retard prices. **Reguires external modent 


' 1987 Hayes Microcomputer Products, Inc. РО Box 105203. Atlanta. GA 30348. 404-441-1617 
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REVIEW: WORDCRUNCHER 


WordCruncher 


Rubin Rabinovitz 


WordCruncher version 4.1 ($299) from 
Electronic Text Corp. (ETC) is a power- 
ful text-indexing and retrieval program for 
the IBM PC, XT, AT, and compatibles. It 
requires 512K bytes of RAM (ETC rec- 
ommends 640K bytes for improved 
speed), at least two floppy disk drives (a 
hard disk drive is recommended), and 
MS-DOS 2.1 or higher. I tested Word- 
Cruncher on an IBM PC with 640K bytes 
of RAM and a 20-megabyte hard disk 
drive running under MS-DOS 2.1. 
Originally called the BYU Concor- 
dance Program (because it was written at 
Brigham Young University), Word- 
Cruncher has two main programs: Index- 
ETC, for indexing text files, and 
ViewETC, for retrieving data from the 
indexed files. WordCruncher performs 
functions that formerly were possible 


only with mainframe computer programs : 


developed at academic text-processing 
centers. 


Word Crunching 

Text retrieval—also known as word 
crunching and concordance making— 
involves indexing the words in electronic 
text files and then providing various types 
of access to the indexed data. The sim- 
plest kind of text retrieval consists of 
finding the location of a word or series of 
words ina file. 

Most word processors have this global- 
search capability. Some word processors 
can also perform searches involving logi- 
cal operators, such as AND and OR. This 
type of search can discover, for example, 
whether the combinations William 
Smith, Bill Smith, or B. Smith and John 
Jones or J. Jones occur near one another 
in a given file. You might use such a 
search in examining legal testimony to 
find out whether these two people ever 
met or communicated with each other. 

You can perform this type of operation 
easily with WordCruncher, and because 
you can index every word in a file, more 
complex routines also become feasible. 
You can check a document for redundant 
words, or you can create a concordance— 
an alphabetical list of the words in a text 
together with their original locations. 
Concordances are particularly valuable 
in analyzing style or in establishing the 
authenticity of a work whose authorship 
is in question. 

Other WordCruncher routines let you 
prepare specialized concordances, search 
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for groups of related words, conduct 
word-frequency counts, compile dictio- 
naries and thesauri, and create reversed- 
word lists (used for studying words with 
similar suffixes, such as nouns ending in 
-ology or verbs ending in -ed or -ing). 


Before You Start 

Before you can start retrieving your in- 
dexed data, you must perform some pre- 
liminary tasks. 

Enter data: Unless the original text 
you're working with is already in elec- 
tronic form, you need to key it into a com- 
puter, either manually or with an optical 
character reader. You also need to re- 
move hyphens from the text, so the halves 
of split words won't be indexed sepa- 
rately. These and several subsequent 
steps must be done with your word pro- 
cessor or text editor: WordCruncher 
doesn't include an editing program. (If 
you use WordPerfect, you will have an 
easier time, because WordCruncher is 
compatible with WordPerfect library 
routines. ) 

Enter reference codes: You must add 
the symbols that WordCruncher uses to 
recognize numbered blocks of text, such 
as chapters, sections, pages, paragraphs, 
verses, or lines. If your file contains page 
numbers, you can use a search-and- 
replace routine to prefix them with Word- 
Cruncher codes. With long files, a word 
processor with macro capability is advis- 
able to make repetitive referencing tasks 
easier. 

Prepare an ASCII file: Most word pro- 
cessors use control characters that nor- 


: mally are invisible on the screen. Since 


WordCruncher works with pure ASCII 
files—that is, text files that are free of 
these control characters—you must re- 
move them. Most word processors that 
utilize non-ASCII formats provide rou- 
tines to accomplish this task easily. 

Prepare a stopword file: A stopword 
file lets you bypass frequently recurring 
words that you don't want to index, such 
as the, a, or and. Using stopwords can 
greatly reduce the processing time and 
size of your indexed file. You can omit 
this step if you're working with a rela- 
tively small file. 

Prepare a test file: Because of the time 
involved, it's a good idea to do a trial run 
before indexing a large file if you're not 
familiar with WordCruncher. (I indexed a 
10K-byte file in about 2 minutes.) Carry- 


ing out the final steps with a small test file 
lets you know whether you've done the 
referencing properly. 

Choose a sorting sequence: Word- 
Cruncher's IndexETC program comes 
with standard sorting sequences for texts 
in English, French, German, and Span- 
ish. If you wish, you can create variants 
in the default sequences to change the 
order in which alphabetic characters are 
sorted, or you can design a new sorting 
sequence to meet any special needs. 

Index the file: During the indexing 
process, IndexETC adds special codes to 
your data, sorts it, and performs other 
tasks, while a screen display shows you 
how much of the process has been com- 
pleted and whether any referencing errors 
have been detected. When the indexing is 
finished, the screen displays such infor- 
mation as the total number of words in 
your file, the number of unique words, 
and the file size in bytes. 

Correct errors: If the program finds 
any referencing errors, such as invalid 
reference codes, you can display a series 
of error messages at the end of the index- 
ing process to help with your corrections. 
If your file has few or no errors, you can 
start the text-retrieval routines. 


À View Master 

Once your file is indexed, you can load 
the ViewETC program to look at the in- 
dexed output. This is where Word- 
Cruncher comes into its own; the viewing 
routines are easy to use and very fast. 
After choosing the file you want to work 
with, you see an alphabetical listing of its 
unique words (keywords) and a word-fre- 
quency number. Such listings are useful: 
For example, if you're trying to prove 
that Shakespeare was the author of a re- 
cently discovered play, comparisons of 
its word-frequency lists with those from 
Hamlet or King Lear might provide valu- 
able evidence. 

If you want information about a partic- 
ular word or phrase, you can get listings 
of all its occurrences, together with their 
locations in the text. In addition, you can 
examine these words in their original 
contexts. Thus, if you want to see all the 
lines spoken by one character in a play, 
you need only enter that character's name 
as the keyword. 

To look at a new keyword, you can 
scroll to it, or you can type the first few 
letters of the word. As soon as the pro- 
gram has enough letters to recognize a 
particular word, it quickly displays it—a 
very convenient feature. 

You can generate more complex dis- 
plays by retrieving clusters of related 
words. You could look for all the appear- 
ances of grammatically related forms of a 

continued 


UPGRADE 
PROFORT TO 
RM/FORTRAN 2.4 


5195. 


OK, PROFORT users, you've got 

some catching up to do. And RM/ 

е 2.4 is the best way to 
oit. 

That’s because RM/FORTRAN 
2.4 is the latest version of the 
original RM/FORTRAN sold by 
IBM as “IBM PC Professional 
FORTRAN by Ryan-McFarland” __ 
So even with all the extras and 


upgrades, RM/FORTRAN2.4 7755 20 
is still 100% source code compatible } 


| 0—2, 
We if roms 


shipping and handling for a 
LIMITED TIME ONLY. To get 
this special price, you must 
include your PROFORT disk- 
ette with the order. VISA, 
MasterCard or check are 
accepted. 

Join the PROFORTunate 
who have traded up to RM/ 
FORTRAN 2.4. To order call 
213-541-4828. 


of 


— — MAL — — 

er —— 

_ Аш ш  — 

with your existing PROFORT a 

applications. ња Austec Inc. "i —a 
The biggest improvement — Incorporating Ryan-McFarland ammm 

the addition of a real power-user’s development 609 Deep Valley Drive AUS STEC EC 


environment called RM/FORTE. This totally 
interactive set of development tools includes a 
Source Code Project Manager, an Editor with 
Diagnostic Locator, a “Маке” facility, Split 
Screen Debugging, and a Syntax Checker. It 
does the grunt work so you can spend more 
time programming — less time on file prepa- 
ration, housekeeping and moving between 
development tasks. 

F'eel the need for speed? Your programs ean 
execute 45 percent faster than with PROFORT. 
And RM/FORTRAN 2.4 has nice extras like 
VAX, VS апа FORTRAN -66 extensions; 
coprocessor emulation; a convenient Microsoft- 
compatible C interface; and for PS/2 users, it’s 
available on 3.5-inch diskette. 


Rolling Hills Estates, CA 90274 
ин Бин кн БН кн ши иш БЕН иш иш иш 
О Send me RM/FORTRAN 2.4. BYN 
C] Send more details. 


Name 


Street 

City State ZIP 

O VISA [O MasterCard []Check 
VISA/MC # 

Signature 

Total Cost $195. + Shipping + Sales Тах* = $ 

Add $10. for U.S./Canada shipments. 


Add $50. for shipments outside U.S./Canada 
* California residents only add 6.5% Sales Tax 


Exp. Date 


The cost to PROFORT users is just $195, plus la иш ма ма ма MEME на на на ина ия 
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MICROMINT’S Gold Standard in Single Board 
Computers & Controllers 


SBISOFX —— $409.00 


SBISOFX TECHNICAL SPPCIFICATYONS 

INPUTAOUTPUT 

"Console RS-252seltal рогічеић avto 
baud raieseiect ta38.40obaud 

s PenpheralS-232 serial pori.fullh and 
запо. 150-38.400baud 

*Line printerparallel {XO peri 

еза bis bidirectional Parallel IO 

s 19-biiaddressóecading, 1А portdecod. 
inq. anddualbus inerfacebroughiout 
toexpansionbus connector 

sCanbe directly attached toG TRO 640х 
4sccolorgraphicsadaprer 

* Fully implemenied $C 51 hard disk and 
commu саім bus interace 


FLOPPY/HARDDISKINIERFACE 

© Uses Suandard Microsystems 9265 disk 
controller 

Compatible wih NEC 765A contioller 

*Onchip delte) data separator 

е Cacontoly h” өзі, and 8" Порру 
dix: dtiees—-up to 4 in an? combinalian 

е Handles bothFM encoded(singie den 
$F} and MF Mencated (deubledensit¥) 
data 

eNCRS53CBO SCSI busconttollerfor hard 
diskor network communication 

SOFTWARE COMPATIBILNY 

* CHM, 22005 2CPR5 Compatible 


PROCESSOR 

* НИЗ Об ао, ав он CPU Ina 
беріп PLC Cpachage 

*Supersei of Z-solnstrucilon set 
including hardware multiply 

* Integrated Memory Management 
Unitwith 512K bytes address space 

в Оупатус RAMieltesh 

® Walt stategenerator 

ө Ciocbedse:ia! FO poti 

* 2 channel Direc! Метюгў Access 
Controller 

* 2 chèn ChronousSe:dal 
Cpmm юп Interlace 

© 2 chanel 16-и Programmable 
Reload 

#12 inierrupts 

ө Dualbus inteiface 1обэхх and8 oxe 
suppor chja 

"6 144МН:. 9 36 МНЕ. and 19.988 
МІН spstemoperatiaa 

MEMORY 

ө 512K bres бупалтк. RAM on board 

© Ме ОГУ exlemally expandable to 4 
Mbyle РАМ 

в EtheransK9?64, 16K97198, ог 
39K27256 EPROM usable 

» Fullfunction 8K RO M reskdeni 
monitor 


MICROMINT INTRODUCES A STAND-ALONE SERIAL DIGITAL IMAGING SYSTEM. The 
MICROMINT ImageWise" Serial Digital Imaging System is the most cost effective 
and versatile high performance grayscale video digitizing system on the market today, 
The ImageWise system hasbeendesigned tc function as a standalone digitizer or as 
an integral component of a complete tele-imagíng system. Image "“5 senally bit 
mopped digitized pictur es give it almost universal Compatibility with any computer 
capable of attaching 1o a modem or terminal. It is ideally suited for CA DCAM. 
Desktop Publishing. automatic Inspection, and security applications. 

Critical-System functions such as image resolution and picture update сап be 
controlled and commanded remotely. Images are transmitted and received serially. 
either compressed or uncompressed, and can be displayed. transmitted. stored, 
edited. or processed for use in a variety af industty standard application software. 


IMAGEWISE SYSTEM SPECIFICATIONS 


в NOT bus dependent – can function standalone 
в Tne гате orabber—uses a high speed flash АЛ) converter and 64K 
bytes of static RAM to capture an image in 1/6ath second 
® Accepts any ВАХ or color NTSC video signal. 
* Stores pictures as 244 lines ol 256 pixels, 61 levels grayscale, 
в Resolution of transmitted image is software selectable. all Images ate 
represented In64 levelso! gray scale 
Selectable Resolutions: 
High: 956x244x6 
Med: 128 x122x6 


Lone: 64х61х6 


SBI8OFX.1 SBigoFX - 6 144 MHz computer board populated w 5409.09 
256K bytes RAM, ЗК byte ROM monitor, anthout SCSI chip 
4z!d$50.00 for 9 МИХ. 

SD180FX-t Computer board os described 

гіме with Z-System мге including ZRDOS. 2000, 
editor. utilities. ZAS assembler. and 20M dehugeer. BIOS 
and ROM monitor sources. and BIOS lor 5С5! hard disk. 


Supplied on five 5:47 51180 format DSDD disks. 
SB180 —— $299.00 


Single Board Computer 


* Video Input: 1 voit peako-peak. B& Wor color 75 ohm termination 

* Video Output: 75 Ohm. 15 V peab-te-peak NTSC composite video 

е Senallnput/Ouiput: RS-25 9 -- à bit, one stop bit, по paniy 300 bps— 
57 & Kbps selectable datar ale — Xon Хай Hand shaking Switch select. 
able data compression tontoif) 

» Modem compatible: Easily functions as a video telephone to send 
ndcoimages anywhere. 

е Video processing. disk upload’download. and display utilittes provtded 
for PC-DOS and MS-DOS machines 


5В180ЕХ-1-50 $499.00 


ОрЦопа! PC Utilities Disk converts ImageWise™ files for use with popular Desktop 
and Paint Programs. 


58180 - 6 144 MHz single board computer \2/256К 


. | 58180-1 $299.00 

рта! Image Wise Digitizer ‘Transmitter $549.00 bytes RAM and ROM monitor Add $50 00 for 9 MHz 
DRO: ImageWise Receiver / Display 5349.00 SBE80-1-20 — Sameas above w/ZCPR3, ZRDOS. BIOS and ROM sources 5599.00 
COMMIBO-S SCSI Hard Disk interface $150.00 


SB180-1 


GTI8S0 —— $395.00 9 


OEM 100 QUANTITY PRICE $195.00 


fre Es) Бш. boh T5] 
СА Grea gee зін 
Tree an náli 
ышын Го RH 

j rrenearier wih tare ip 
ЖА ны] ind me can 
ШЕЕ Т ee han à 
OOo Re E EDS na an Fri] ПГ 
Se pce il 


The GT 180 offers these features: 

* Arfvanced graphics controller provides intelligent link beween computer and 
user 

е Only 5.75" x 8*, piggy-bachs on either ап 58180 or 5В:80ҒХ computer 

* High resolution at alow cost: 640 x 480 with 16 of 4096 colors 

* Hardware drawing commands: LINE. RECTANGLE, POLYLINE. POLYGON. CIR- 
CLE. ELLIPSE. ARC. FILLED RECTANGLE, PAINT. PATTERN, WINDOW, and COPY 
10 name but a few 

* Automatic translation of logical X-Y coordinates to physical frame bufter 
addresses 

a Fast drawing speedof 2 million pixelsper second 

* Provides fully programmable horizontal sp lit screens and window screen 

* Fully supported by GT180 Graphix Toolbox written in Modula-2 


OEM-286 — $775.00 


complete PCJAT-CPU 


GT180-1 Graphic Display Expansion Board $395.00 
(TLRGB oniy) 
GT180-2 Graphic Display Expansion Board 5449.00 


(ТІ. RGB and Analog RGB} 


ow V omo SBt80-U Uniform D iskFormat Conversion Software $ 69.95 
4o% at С. SBiBQ2MSG/TKDBS 2-М50 Bulletin Board Software $100.00 

ans gave 5В180-М002 Turbo Modula 2 $ 59.00 

4 SBIB0-MOD2G Turbo Modula 2 wiGraphix Toobox $ 69.00 

MICROMINT'S OEM.286 {= а complete PCAT-CPU and more. The ОЕМ-286 is the 5В180-СА5Е Four half height 5/4" drive enclosure $197.00 


wipower supply, mounting brackets and 

hardware for the SBt80 or 58180ЁХ 

Set of 4 cables including power. term. 
disband print 


BCC22 $249.00 


Why pay $500 or more for а smart terminal? The TERM-MITE ST offers you all of the 
following on a single board for less than Ч: the price. 


е Dimensions: 4^ x 61.“ 8 1t Graphiccharacters 
® 128 displayable characters в 25th line reverse video status display 


first low power, 100% AT compatible which has been specifically designed for OEM x 
use within the Industrial and business sectors. The ОЕМ:286 features the Zymos SBIBQ0-CABLE 
CMOS POACH set and 100% compatible Awad BIOS. The development of the 
POACH chip set has allowed the 129 ICs оп a standard AT to be reduced to 23 IC's 
and two SIMMS, What this Means for you ік 
1) The overall size of a standard APCPU has been condensed into the 
expansion card form factor. (129,7 a 47/67) 
2)Pawer requirements are less than i А (B 5 volts 
3)OEM-286 plugs into в passive backplane for easy connection to other 
expansion peripherals. 
The ОЕМ-286 із aveilable in both В and 10 MHz versions and comes with the Awerd 


$ 79.00 


Term-Mite Smart Terminal 


BIOS < 128, : 
д 24 linesx во characters ® 21 escape functions 
QEN 299 FEATURES в Separate transmit & receiverbaud 9 {4 control functions 
e 100% AT compatible rates{i10-19,200bps) в Direaly drives composite video or 
м аа 8 Is антты P i г Mhz e CRT refresh а150.60Н2 separated sync monitor 
» 64 Kbytes of ROM сар Sco nadar 128 Kbytes ® Supports scanned and encoded өд]! functions are firmware 
e 512 Kbstesof RAM keyboards controlled. Saurce code available 
5 сера ise ку EDITING FEATURES: typecver.clear to eo to же or null. erase to end of 
page. erase to end of line. absolute cursor addressing, 
о vote Panel yd ОРИ VIDEO ATTRIBUTES: reverse video. half Intensity. double height. double width, 
• Award BIOS included underlined. blinking and blank characters. 

BUS CONFIGURATION: MICROMINT BCC compatible ar no bus connection 
neccessary forstand-alone operation with paraliel 
keyboard. 

OEM-286/8 5 MHz АТСРЫ $775.00 
OEM-286/10 10MHz ATICPU 5875.09 ВСС22 TERM-MITE Smart terminal Board 5249.00 
OEM-286/BP B SLOT PASSIVE BACKPLANE $115.00 BCC22K PARALLEL Encoded ASCII KEYBOARD § 79.00 


plugs directly into TERM-MITE 
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BCC52 —— $199,00/7 
Е n 


BASIC 51 Computerj/c 


The MICROMINT BCC52 Computer/ 
Controller is a stand-alone single board 
microcomputer which needs only a 
power supply and terminal ta become a 
complete system pro«rammable in 
BASIC or machine language. The 
BCC52 uses the Intel 8052AH-BA SIC 
microprocessor which contains a ROM 
resident 8К byte floating point BASIC 
interpreter. It cantains sackets for up 
га 48K bytes of РАММЕРРОМ, ап 
"intelligent" 2764/128 EPROM pro- 
grammer. 3 parallel ports. a serial 
terminal рой with auto baud rate 
selection. a serial printer port. 


BCC52* 

Basic-52 Computer/Cantroller 
$199.00 

OEM 100 QUANTITY PRICE 
5149.00 

ВСС55 


Multi Function Expansion Board ОК Lr А | 
adds 6 portsand62X bytes 5160.00 


“NOW AQMLABLE IN INDUSTRIAL TEMPERATURE RANGE- CALL FOR INFORMATION 


ВССП $139.00 


Basic Controller 


Features: 
® Uses 28 singie chip microcomputer 
= On board tiny basic intetpreter 
в гоп board parallel ports & serial port 
е 6 interrupts(4 extemal) 
е Just connect a CRI and write control 
programs in Basic 
е 6K Bytesof RAM or EPROM 
memoty an board 
* Baud rates 110-9600 bps 
е Data and address bus available for 
56K memory and ГО expansion. 
2 пеше 1.5 walls at +5. +12 
- 10% 


ВССІ1° 


BASIC System Controller 
$139.00 


"МО AVAILABLE IN INDUSTRIAL TEMPERATURE RANGE — CALL FOR INFORMATION 


BCC40 


Power I/O Expansion Board 


$159.00 


The MICROMINT BCC40 POWER ГО €xoansion Board 
provides on/off control and monitoring of eight 
115-250 VAC or 5-48VDC devices. Up 10 16 
POWER I/O boards тау be used in a system Гога 
total of 64 inputs and 64 outputs 


BCC40 
POWER I/O Expansion Board 
(with napawer modules) 
5159.00 
with 8 Ошрщ Modules | 
$249.99 М, 
witha Inout Xiodules % 
$229.99 | 35 


BCC52 & BCC11 


Software and Accessories 


BCC52-ROMA ROM A Utifities-BASIC extensions § 49.95 
BCC52-ROM А/В ROM A and B Utilities $100.00 
BASIC extensions and Assembler 
BCC52/41 ROM C Utilities-Real Time Clock $ 34.00 
andPower |/O firmware 
BCC52-0K-CLK SMARTIME BCC52 Clack and ROM C 5 69.00 
BCC52-BK-CLK SMARTIME BCC52 Clack w/s8K RAM and ROM C S 79.00 
BCCS3 Миа Function Exp. Board w/OK - 5160.00 
adds 6 per ande K ӛріс 
BCCOS Serial ШО Expansion Board $149.00 
BCCO9 R5-232 to 20ma Converter $ 55.00 
BCCI3 8 Bit. Schannel A/D Boatd $129.00 
BCC30 12 Bit. t6channel AID Board $197.00 
BCC25-4 4x20 LCD Display $199.00 
BCC25-8 8x40 LCD Display 6229.00 
BCC22K Parallel Enclosed ASCII besbourd $ 79.00 
MOTHER BOARDS... CARD GAGES -- POWER SUPPLIES 
MB02 5 Slot mini-mother board $ 69.00 
{not compatible with ССО. CCo2! 
MBOS 8 Slot ful! mother board S 85.00 
(compatible with CCovCCo? 
MB44 44 pin ФОН card edge connector 5 6.00 
ccor 10 inch Card Cage for one MBos $ 59.00 
Ccco2 9 inch Card Cage for боо MBoas S 79.00 
UPS 11 Universal Power Supply — $ 19.00 
used for single board applications 
9A @ 5V. ЗА фи +129 and. 1A@ -5У 
UP505 Card Cage Power Ѕирріу- , mo 
designed for a 2 or 3 board system 
1A @ 5%. ЗА @ + 127 ЛА @ — 10У. 
UuPSstQ Heavy Duty Switching Power Suppl9— $ 69.00 
usedtoran entire BCC system 
5.5А @ 57. ТА @ 12V ЗА @ — 12V 
UPS2t 2| Voit Programming Power Suppiy— § 49.00 


usedíor EPROM programming on the ВСС52 
av +i- 


To order call 


1-800-655-5555 


for technical information 1-(203)-871-6170 
TELEX: 643331 


Micromint, Inc. 
4 Park Street 
Vernon, CT 06066 


REVIEW: WORDCRUNCHER 


word, such as say, saying, and said, or 
for terms related in meaning, such as say, 
talk, and speak. Genealogists might want 
to examine passages 11 a historical work 
for words like born, married, and died. 
For this operation, you position your cur- 
sor at the designated keywords and press 
Insert; the words you select are then dis- 
played in а list. When the list is complete, 
you press Return to display the words in 
their original contexts. 

You can use wild cards to enter a word 
fragment, like *scen*, for retrieving a 
series of related words, like ascent, as- 
cend, ascended, and descend. Word- 
Cruncher also lets you generate unique 
word lists that can be used for making 
dictionaries, glossaries, or thesauri; clus- 
ter all passages ending with question 
marks; sort words by word frequency; 
and create charts giving parallel word- 
frequency listings for different texts. 


A Quick Reference 

Using WordCruncher is faster, more effi- 
cient, and more pleasant than working 
with printed concordances. If you need a 
hard copy of any of the data you’ve 
viewed, you can easily print out the 
screen displays, eliminating the tedious 
note-taking thats necessary when you 
work with printed concordances. 

However, if you want a printed concor- 
dance, WordCruncher can create one 
with the data already present in the in- 
dexed files. WordCruncher generates its 
concordances in the KWIC (keyword in 
context) format, in. which each keyword 
is followed by a word-frequency listing, 
the original location of the entry, and a 
line from the source with the keyword in 
its center. 

A hard disk is virtually a necessity for 
generating concordances, since even 
small ones take up a lot of storage space. 
For example, one of my files, based on 10 
printed pages, is 20K bytes in ASCII 
form and yielded a concordance of over 
400K bytes—more than you can store on 
a double-density 5 14 -іпсһ floppy disk. 

WordCruncher can handlefiles up to 3 
megabytes long; however, for generating 
concordances, it's best to work with files 
that are under half a megabyte because of 
the size of the work files. For larger files, 
youcan index thetextin sections and then 
concatenate them with the Word- 
Cruncher linking routine. Linking is also 
useful for updating files. It's easier to in- 
dexa file made up of new entries and link 
it to an already indexed file than to revise 
the entire original file and reindex it. 


Not for Novices 

WordCruncher has advanced routines 

that may take some time to learn, so it's 
continued 


Circle 150 on Reader Service Card 


PowerStation 
A Complete VT220 / VT240 Work Station 
Upgrade for the IBM PC/XT/AT and PS/2 


“You'll never know 
you are not using 

a real DEC terminal 
unless you take 
advantage of the 
many extended 
features.” 


EGAmate™ $39 
Daughterboard option for 132 columns on most | 
standard EGA adaptors. 

PS220/2 $29 
Keyboard adaptor cable for PS/2 systems. 
ZSTEMpc™-4014 Emulator $99 
Use with ZSTEM VT100, VT220, or stand-alone. 
Interactive 200m and pan. Save/recall images from 
disk. Keypad, mouse, digitizer, printer, plotter, and 
TIFF support. 4100 color and line style color mapping. 
640 x 400 and 640 x 480 on some adaptor/monitors. 
ZSTEMpc"-VT100 Emulator $99 
High performance COLOR VT100. True double 
high/wide, smooth scrolling. ISO and attribute 
mapped color. XMODEM and KERMIT, softkey/MAC- 
ROS, DOS access. | 


КЕА Systems Ltd. 
#412 -2150 West Broadway, Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 TELEX 04-352848 УСА FAX (604) 732-0715 
Order Desk (800) 663-8702 Toll Free 


PowerStatlon'" 240 

VT240 style keyboard and ZSTEM УТ240 Emulation Software. 

ZSTEM рс" - VT240 Emulator Emulation Software only. $250 
VT240/241 Emulation software with ail the features of ZSTEM VT220 plus 
ZSTEM 4014 and REGIS graphics. 

PowerStatlon"" 220 

VT220 style keyboard and ZSTEM VT220 emulation Software. 
ZISTEMpc^-VT220 Emulator Emulation Software only, $150 
All the features of ZSTEM VT100 plus 8-bit mode, downloadable fonts, 
user defined keys, full nationat/multi-national modes. Extended macros- 
Iscript language. True 132 columns on Hercules, VGAs, Super EGAs, and 
Standard EGAs using the EGAmate option. 128 columns on CGAs. 43 line 
support on EGAs. Enhanced keyboard support. Ungermann Bass Net/One 
support. 


$289 


30 day money back guarantee MC/VISA 


ЖАЛА ДЕ 


{>> Бу Ан 
-OL м. M 

You can 

develop DOS multiuser 

applications now with Pecan’s new 

MU Power System. On any XT, AT, PS/2 or 

compatible. Under any version of DOS 2.0 or later. 


T7 


All you need is Pecan's MU Power System, one or more of 
our compilers: UCSD Pascal, Modula-2, FORTRAN-77, 
BASIC, Assembler (С is coming soon), and inexpensive 
dumb terminals on serial ports. 


You can even have multiple programmers develop on a 
single machine. 


MU Power System, $399.95. Compilers, $79.95 each. Call 
us for full details and to place your order. 


Pecan Software Systems, Inc. 
1410 39th Street 


a лға шаш Brooklyn, NY 11218 
ы ла. W 718-851-3100 
The UCSD Pascal Company Ресап Software Europe, Ltd. 
MGM House, Oakfield Grove 


1-800-63-PECAN 


Clifton, Bristol, BS8 2BN, England 
0272 733633 


NOVEMBER 1987 * BY TE 219 


Circle 228 on Reader Service Card 


REVIEW: WORDCRUNCHER 
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WordCruncher version 4.1 


Type 
Text-indexing and retrieval software 


Company 

Electronic Text Corp. 
5600 North University Ave. 
Provo, UT 84604 

(801) 226-0616 


Format 
Five 54-inch floppy disks 


Computer 

IBM PC, XT, AT, or compatible running 
under MS-DOS 2.1 or higher, with a 
minimum of 512K bytes of RAM (640K 
bytes recommended) and atleast two 
floppy disk drives (hard disk drive 
recommended) 


Language 
Pascal 


Documentation 
273-page manual 


Price 
$299 


Inquiry 904. 


How a so 
got tc 


not a program for novices. Before buying 
WordCruncher, you should be familiar 
with the commonly used MS-DOS com- 
mands (you will need them for copying 
files, installing the program, and other 
preparatory tasks), be adept at word pro- 
cessing, and know how to translate your 
word processor’s data files into ASCII 
format. 

The manual contains indexed sample 
files that you can use when learning 
WordCruncher. Its lessons are arranged 
50 you can experience the most enjoyable 
part of the program, viewing indexed 
files, before learning the indexing pro- 
cess. This is a good idea, but some of the 
lessons are a bit confusing. At times 
you're given instructions without being 
told what you’re trying to accomplish or 
why a certain procedure is necessary. 

The on-line help information is useful, 
but some help screens refer to the com- 
puter's function keys by WordCruncher's 
special names instead of by their num- 
bers. À keypad template listing these 
function-key names isn't supplied. 
[Editor's note: Version 4.2 of Word- 
Cruncher has been released since this re- 
view was written. According to ETC, this 
version of the program includes keypad 
templates. | 


Strengths and Weaknesses 

ETC could add a couple of routines to im- 
prove WordCruncher; for example, an 
easy way to generate concordances that 
list only phrases or words repeated with a 
specified frequency, such as words ap- 
pearing between two and 10 times. But in 
general, the program is remarkably well 
equipped with a variety of sophisticated 
features. 

WordCruncher is not for everyone, but 
if you need text-retrieval software, this 
program is outstanding. It provides ad- 
vanced routines that rival those in main- 
frame text-retrieval programs, such as 
those developed at Oxford and Cam- 
bridge Universities, the University of 
Waterloo, and the University of Colora- 
do. It has an intelligent design, particu- 
larly in its powerful and convenient ways 
of arranging and displaying output. 
WordCruncher takes some time to learn, 
but once you discover its capabilities, 
you'll find the time wellspent. № 


Rubin Rabinovitz is a professor of En- 
glish and is the author of a book about the 
SAMNA word-processing program. He 
can be reached at the Department of En- 
glish, Campus Box 226, University of 
Colorado, Boulder, CO 80309. 


»ngineer 
in the 


lunar landing module. 


The Computer Museum is everything 
you'd expect, and a lot of things you 
wouldn't. 

Of course, the museum contains a 
collection of the most significant accom- 
plishments in the history of information 
processing. But it's not just a great place 
to see things, it's also a great place to 
do things. 

There are over twenty interactive ex- 
hibits at The Computer Museum. You car. 
design a car, create your own fractal land 
scape, or even captain the lunar landing 


300 
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module on the Apollo flight simulator. 

So, the next time youre in Boston, stop 
by The Computer Museum. You'll discover 
it's more than a lot of machines, it's also a 
lot of fun. 


For more information, or to become a 
Museum Member, write The Computer 
Museum, or call (617) 423-6758. 


The Computer Museum 


LNETes SOITIEU Lg 1 итогечегуопце 


=NORTON 
UTILITIES 


DATA RECOVERY 
— ы ЫЕ Зы co 
DISK MANAGEMENT 


For the complete ІНМРС family and compatibles. 


Ш "Don't compute without it." 
— New York Times. Bl “Highly 
recommended for business users." 
— Time-Life Access Newsletter. 
` № "Indispensable" —PC Maga- 
zine. № “Essential in day-to-day 
| personal computing."— Personal 
Computing Magazine. № Three years 
voted “World Class "Best Utilities. ez 
—PC World. № "A pleasure 


to use" —PC Week. 

“You'll bless this disk.” 

— Peter McWilliams/ a аб 

The Personal Computer Book. = \\ Ean” 

A life saver for your data. 
ЗУ Ж КТ ___ ла. 


IE mi ! ELI 


Now its not so 
lonely at the top. 


At last. to your files. of brand new technical features 
After five long years alone at Not to mention the Norton and functions. 
the top of the best-seller lists, Integrator, which lets you con- Like Speed Disk, for tighten- 
the Norton Utilities" is being trol everything from a single ing up disk space and optimiz- 
challenged by another software rogram and gives you on-line ing access. 
package. elnfor each function. And Format Recover, for 
Which is no small feat, | In fact, The Advanced Edition — unformatting your accidentally 
considering that Version 4.0 is of the Norton Utilities includes reformatted hard disk. 
selling even fasterthanits prede- every single one of the features, As well as a FAT Editor, a Par- 
cessors did. functions and enhancements tition Table Editora Directory 
Unfair competition. that have made Version 4.0 Editor and access to absolute 
Of course,in order to compete so popular. disk sectors. 
with the Utilities, this upstart Right down to the user inter- All of which explains why 
new pou first had tocopyit. face which, according to the InfoWorld called the Advanced 
It had to include the famous InfoWorld Review Board makes Edition “a great pogram that 
UnErase;" which has rescued the Advanced Edition “as easy has gotten even better” 
the derrières of thousands of to use as possible? We just call it good company. 
к a — E қор that’s oe all. 
well as the unique Fi e more the merrier. 
Info, which lets you attach de- Because the Advanced Edition Pe tor Natin- 
scriptions of upto 65 characters goes on to include a wish list COMPUTING 


Designed for the IBM” PC, PC-AT and DOS compatibles. Available at most software dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd. #186, Santa Monica, CA 90403. 
To arder,call 213-453-2:361 (VISA and MasterCard welcome). MCI Mail: PNCI. Fax 213-453-6398 .© 1987 Peter Norton Computing. 
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While the DAISYWHEEL 
needs a hand... 


BATELY ADVERTISING, INC. 


August 29, 1987 


Mr. Michael A. Masucci 
444 Palto Avenue 
San Francisco, Calif 94107 


Dear Mike, 


Thanks for your interest in Bately Advertising. In response to your 
Request for Proposal, here are the answers to your questions: 


* We currently employ 30 people and we are located in the 
Federated Building on Van Nuys and Gittes Boulevard. 


* Current billings are $30 million, split about evenly between 
print and broadcast media. 


* Our top five clients by media spending: 


REGISTERED TRADEMARKS: OKIDATA, Oki America, Inc., 
Marque déposée de Oki America, Inc.; LaserJet and 

LaserJet Plus, Hewlett-Packard, Inc. TRADEMARKS: 
LASERLINE, Oki Electric Industry Со., Ltd.; 

LaserControl, Insight Development Corp. 
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..the OKIDATA LASER 
sets applause. 


| 


car d 
— є 11”. үт" i 


Mr. Michael Masucci 
444 Palto Avenue 
San Francisco, California 94107 


їй August 29, 1987 

ЗЕ” With a daisywheel, getting 
graphics into a presentation can 

Г First of all, thank you for the opportunity to introduce you to the people and the work of be a real handful 

| 


DeDonatol Rickards Advertising, Inc.. 


| Aa | | But with the new LASERLINE" 6 
Sancii Mw or інген нерін i RON m Dé еннің from OKIDATA, you can produce a 
and $30 million in billings . handout that's a standout. 
Our work has won a carload of awards including: Add life to your leave behind by 
adding graphics. Put more power 
CLIOS behind your ideas by putting them 
EFFIES in any of 15 built-in type fonts. And 
i ANDIES make your hot topics seem even 
ADDIES hotter with underlining, boldfacing, 
and one GOLD LION and italicizing. Thanks to the Laser- 


Control" disk that comes with the 
OKIDATA LASER, you can do it 


But growth demands more than applause, growth demands results. 2 f | 

Our growth has been driven by with É LEID probably 

creative work that also inspires BILLINGS GROWTH sitting next to your PC nght now. 

Бір аы j The OKIDATA LASER is compat- 
| | ible with LaserJet’ and LaserJet 

The chart shows that our clients a н Plus? software And it's 5 rising 

put their money where their results Ls Е шр y 

are...our four largest clients showed Бе affordable. You can own one for 

sies ione Cf over ВЕТ Ro about what you'd pay for a good 

That is a result of aggressive ad- 44, daisy wheel. Get the three-user 

vertising and marketing. An 552% z 

aggressive posture they're keeping 23 2 АЕО module and get economy no 

with projected spending of over тты: Ox daisywheel can match. 

шайы алаша So see your OKIDATA dealer 


today. Or call 1-800-OKIDATA, 

Ext. 22, for the name of the dealer 
nearest you. Because the only 
thing better than getting applause 
Is getting the business. 


OKIDATA 


an OKI AMERICA company 
We put business on paper. 
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OCR SCANNING 
Our “SCANNING CONNECTION" 
system can be used to read 
your paper documents into a PC. 
Pictures and graphs can be 
Scanned and saved in various 
file formats for use by many 
word processing and desktop 
publishing systems. Text images 
can be converted to character 
text for use with most word 
processing and typesetting 
systems. Images can be sent 
over telephone lines to another 
PC or a facsimile machine. 

We have developed a special 
controller card for high speed 
compression of images and for 
character recognition. Books, 
magazines, newsprint, reports 
and typed documents can be 
read by our OCR software. The 
software can be trained to 
recognize almost any font style. 
System prices including scanner 
and software start at $1795. 


9-TRACK TAPE 


With our "ТАРЕ CONNECTION" 
system you can read and write 
most 1/2” 9-Track magnetic 
tapes using your PC. Tapes can 
be 800, 1600, or 6250. Our file 
transfer software can process 
ANSI labeled tapes from most 
computer systems including 
DEC, HP, HONEYWELL, and ІВМ. 
Large files from multivolume 
tape reels can be transferred to 
a disk at rates up to 5 MB/min. 
Software is provided to use the 
system for backup of the hard 
disk on your PC. 

With more than twenty years 
experience in working with 
tape drive systems, we can 
solve most PC tape conversion 
problems. We can supply more 
than ten different tape drive 
models. System prices including 
tape drive, controller card, and 


software start at $3495. 


FLAGSTAFF 
ENGINEERING 


DISKETTE CONVERSION 


We specialize in conversion 
systems and can transport your 
documents or images to almost 
any computer, word processing, 
or typesetting system. With 
our “DISKETTE CONNECTION" 
system you can read and write 
most 8", 5⁄4”, or 3V2" diskettes 
using your PC. We support 


systems from DEC, CPT, WANG, 


NBI, LANIER, HONEYWELL, and 
XEROX. We support most IBM 
systems including 3741, S/36, 
PC/36, 4300, and Displaywriter. 
Since 1981 we have developed 
hundreds of software programs 
and designed many specialized 
diskette hardware products. 
With thousands of installations 
worldwide, we are probably the 
world leader in manufacturing 
diskette conversion systems. 
System prices including diskette 
drive, controller card, and 
software start at $1195. 
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What happened to the 
article on page 208? 


Someone ahead of you knows. He has information 
you'll never see. Make a career move now! Keep 
up with your peers—order your own subscription 
today. 
Save $20 off the newsstand price —12 issues at $22 
instead of $42. If you're not satisfied write "cancel" on 
your invoice and keep the first issue free. 


1,5, І( 1 Сапайа/ Мехісо  LiEurope-Air Delivery O Worldwide-Surface Delivery 
$22.00 (1 yr.) $25.00 U.S. (1 уг.) $69.00 U.S. (1 yr.) $37.00 US. (1 yr.) 
L] Bill me (North America only) Name кесені 


С Payment enclosed (U.S. Funds drawn Аайгё® 

оп a US. bank only) | 
O Charge to my LJ VISA O MasterCard City/State 

Card фф Expires Country > е юж ж _— Code 

Signature nmass 
For direct ordering call toll free weekdays Бех alow 68 месі Ior. 1 m " 
9:00 am—5:00 pm EST: 1 800 423-8272. H | "Hil 
(In New Jersey: 1 800 367-0218). THE SMALL SYSTEMS JOURNAL 
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COMPUTING AT CHAOS MANOR 


On the Road to Karlsruhe 


I'm writing this in the business 
class of TWA 630 from Los An- 
geles to Paris with connection to 
Stuttgart. Roberta and I are 
both speaking at the Micro Eu- 
rope Conference in Karlsruhe 
next week. We've come early to 
get over jet lag. The notion is that we'll 
land in Stuttgart and drive to Zurich for 
the weekend. Zurich is one of my favorite 
cities, and with any luck I'll have a report 
on the latest doings at ETH (the Swiss 
Federal Institute of Technology) before 
the end of the column. 

I'm writing with the Zenith Z-183, a 
hard disk version of the Z-181 laptop. 
They took my advice on the Z-183: it has 
a handle, longer battery life, and a good 
hard disk. It’s just as readable in bad light 
as the Z-181. Alas, it's heavier, but you 
can't have everything. 

I guarantee you it's rugged: when we 
got out of the limousine at the airport this 
morning, the porter dropped the machine 
from about 4 feet onto the concrete. The 
case flew open, and a dozen or so keys 
popped off. 

In panic, I grabbed the computer and 
set it on the hood of a car just behind me 
to see if it would still run; whereupon a 
lady burst out and demanded that I cease 
defiling her Dodge Dart. I had to find an- 
other table. There were some anxious 
moments as I gathered up all the keys 
from the pavement and popped them back 
on, but when I fired up the machine, it 
worked fine. ' 

I think I had remembered to use the 
SHIP command when I shut it down. That 
parks the hard disk heads. Whether I did 
or not, I sure will in future. Meanwhile, I 
don’t recommend that you drop your Z- 
183, but it doesn’t seem to have hurt this 
one, barring a few scratches on the case. 

The Z-183 is a bit large for using in 
your lap on an airplane, but you сап do it 
if you’re in first class or business class. I 
wouldn’t recommend trying it in tourist, 
at least if you're as large as I am, but then 
I was never able to do any real writing in 
tourist with any machine whatever. 


Jerry Pournelle 


A trip to Germany 


gives a new hard disk portable 


its first road test 


Incidentally, TWA business class is an 
anomaly: the seats are big enough to 
work in, but all the cabin attendants seem 
to be assigned to first class or tourist. I’ve 


_been trying to get a drink for half an hour. 


It saves you a lot of money over first 
class, but you might want to bring your 
own drink. 

When we got to Paris, we changed 
planes, and the boarding passes they 
made for us back in Los Angeles put us 
into tourist class, where, of course, there 
were already people in our seats. TWA 
moved us up to business class again, but 
we got tourist-class breakfast since they 
didn’t put enough of the other kind of 
breakfasts aboard. 

One feature of tourist-class breakfast is 
a tiny container of apple juice optimally 
designed to spill the stuff all over us and 
into the computer. It will be interesting to 
see how the Z-183 survives that. They 
brought us the International Herald with 
a sticker proclaiming we got it with the 
compliments of Apple Computer; could 
the juice container be Apple’s revenge? 


Traveling 
I almost didn’t bring the Z-183. Back at 
Spring COMDEX, Mark Eppley of Trav- 
eling Software handed me an alpha-test 
copy of his version of a Tandy 102 laptop 
portable. What he’s done is to add а 11⁄2- 
pound inch-thick clip-on called the 
Booster Pak, which fits on the bottom of 
the 102 and gives it rechargeable NiCad 
batteries, a built-in 300/1200-baud 
modem, and up to 2 megabytes of unseg- 
mented memory—enough to hold a 
whole novel, and certainly anything I’m 
likely to write on a trip. 

My Booster Pak also has the Ultimate 
ROM II, which converts the Tandy 
display from 40 to 60 characters per line. 


(Actually, it will let you use 80- 
character lines, but only by 
horizontal scrolling; and, for 
my money, anyone who puts up 
with horizontal scrolling prob- 
ably has other nasty habits.) 

Eppley’s version of the 102 
isn’t a full-feature PC, of course, but it 
does have a small database, an outline 
processor, a communications manager, 
and quite a good little text editor built into 
the Ultimate ROM II. It would be more 
than adequate to do this column, and 
most of what I actually do when I’m on 
the road; it’s rare that I need a large data- 
base, or have to do spreadsheets or CAD 
either in airplanes or hotel rooms. 

The real attraction of the augmented 
Tandy 102 is its weight: 4 pounds as op- 
posed to the nearly 14 pounds of the Z- 
183—and that translates to nearly 18 
pounds by the time I add disks, battery 
charger, screwdriver kit, modem-to- 
phone cables, and stuff like that. I love 
this Z-183, but it does get heavy when I 
trudge from gate to gate at the airport. 

On the other hand, I brought two text 
editors for the Zenith: WordPerfect and 
Q&A Write. At the moment, I’m using 
Q&A Write. Once you get used to it, 
Q&A Write works much the same as the 
original CP/M-based WRITE, which is 
to say it can be made more or less invisi- 
ble. Not entirely, mind you. There are 
four wasted lines on the screen: a tab- 
ruler line, a status line that tells me things 
worth knowing but which Га rather ask 
for than have all the time, a blank line, 
and the twenty-fifth line that has some 
helpful prompts. 

None of that is intolerable, but why the 
devil can’t I turn it all off when I wantto? 
There are times when that information 
would be valuable, but I’d sure like it bet- 
ter if I could toggle it on and off. Even 
continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
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WordStar lets me set help and prompt 
levels, so it can’t be that hard to program. 

There are a couple of other problems, 
too. Q&A Write is intended for use with 
color systems, and it puts white letters on 
a blue background. This is fine for color 
systems, but it makes for lousy contrast 
on the Z-183. In particular, it’s hard to 
see the cursor unless you adjust the Z- 
183’s contrast and brightness just so. 
WordPerfect knows how to change 
colors; why doesn’t Q&A Write? 

There’s no decent word-count mecha- 
nism either: to count words, you go to the 
top of the text and search for “..”, dou- 
ble dots being the Q&A Write wild card 
for words. This isn't particularly hard to 
do, but the search takes a long time com- 
pared to counting words with WRITE on 
Ezekial, my CompuPro 4-megahertz Z80 
or, for that matter, with counting words 
in WordPerfect on the Z-183. | 

Q&A Write’s spelling checker is actu- 
ally faster than the word counter. The 
spelling checker isn’t very smart, by the 
way. Its dictionary doesn’t recognize 
“ІВМ,” or even “Symantec,” and words 
with apostrophes have to be entered into 
its dictionary as specials. WordPerfect’s 
word counter and speller are much nicer 
and much faster—and a great deal easier 
to use. 

Even less forgivable is the way Q&A 
Write stores your text: it asks you if you 
want to overwrite your old file, but it 
doesn’t make an automatic backup unless 
you go through some contortions. 

WRITE (and WordPerfect, and darned 
near every other word-processing pro- 
gram I know) saves your text under a tem- 
porary filename, verifies it, and then— 
and only then—renames your earlier file 
using the .BAK extension, while assigning 
the current filename to the newly saved 
file. 

Tomake Q&A Wirite do that, you go to 
the command level; ask for Utilities 
(which are not the same as the Utilities 
you get by pressing F8 while in the text 
mode); ask for Global Options; ask for 
Set Editorial Options; and you can 
toggle between yes and no on automatic 
backups. There's no mention of this in 
the index, and if you look in the index 
under "Options," it mentions only the 
ones from F8; there's no mention of 
“Editorial Options" either. 

Still, Q&A Write has a nice feel to it. 
It's easier to learn and easier to use than 
WordPerfect, and it has much better sup- 
port for laser printers and fonts. 

So Q&A Write will do what I need; 
provided I am determined enough to spe- 
lunk their wretchedly organized manual. 
I still like the program, but I wish they'd 
hire a good editor. 

continued 


How to tell the difference 


between DESQview 2.0 and 
any other environment. 


C electing DESQview, 
the environment of 1-ілзіші-1-2-3-БӨЯК-І 
choice, can give you the МА ады 
productivity and power 
you crave, without the 
loss of your old pro- 
gramsand hardware. 

If you like your existing 
programs, want to use 
them together, transfer 
data between them, 
print, sort, communi- 
cate with or process- 
in-background, yet still 
have the need to keep 
in place your favorite 
PC(8088, 8086, 80286 
or 80386), DESQview 

is the “proven true” 
multitasking, multi- 
windowing environ- 
mentfor you. Best of all, DESQview 2.0 is here now, 
with all the money saving, time saving, and productiv- 
ity features that others can only promise for the all- 
too-distant future. 

And with DESQview’s new graphics enhancements 
for Hercules, CGA, EGA, and VGA, Version 2.0 still 
offers the same award winning and pioneering fea- 
tures for programs that earned DESQview its leader- 
ship, only now you can also run desktop publishing 
programs, CAD programs, even GEM-™ Topview-" and 
Microsoft Windows-™ specific programs. In some cases 
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you П add as little as 10-40K to your system overhead. 


Now you can have multi-tasking, multi-windowing, 
break the 640K habit too and still get an auto dialer, 
macros, menus for DOS and, for advanced users, a new 
complete application programmer's interface capabil- 
ity. No wonder that over the years, and especially in 
recent months, DESQview, and now 
DESQview 2.0 have earned extrava- 
gant praise from some of the most 
respected magazines in the industry 

“Product of the Year” by readers 
vote in InfoWorld. 

"Best PC Environment' by popu- 
lar vote at Comdex Fall in PC Tech 
Journal's "System Builder" Contest. 

“—I wouldn't want to run an ІВМ 


р” Jl c d 


One piclure is worth a thousand promises. 


or compatible 
computer without 
DESQview’—Info- 
World, Michael Miller. 
‘A colossus among 
windowing environ- 
ments”... “will run 
almost anything’—PC 
Week, Marvin Bryan. 
“Windows, prom- 
ises, but DESQview 
delivers —MICRO- 
TIMES, Birell Walsh. 
No other environ- 
ment has consistently 
pioneered features, open- 
ness, and productivity. 
See for yourself. Send in 
the coupon. The possi- 
bilities are endless with 
DESQview 2.0. 
Attention Programmers: For more information 
about Quarterdeck's API, and future 386 program 
extensions, call us today. 


SYSTEM REQUIREMENTS 

IBM Personal Computer and 100% compatibles (with 8086, 8088, 80286 or 80386 
processors) with monochrome or color display; IBM Personal System/2 - Memory: 640K 
recommended; for DESQview itself 0-145K * Expanded Memory (Optional): expanded 
memory boards compatible with the Intel AboveBoard; enhanced expanded memory 
boards compatible with the AST RAMpage * Disk: Two diskette drives or one diskette 
drive and a hard disk • Graphics Card (Optional): Hercules, ІВМ Color/Graphics (ССА), 
IBM Enhanced Graphics (EGA), IBM Personal System/2 Advanced Graphics (VG A) « 
Mouse (Optional): Mouse Systems, Microsoft and compatibles» Modem for Auto-Dialer 
(Optional) Hayes or Compatible • Operating System: PC-DOS 2.0-3.3; MS-DOS2.0-32 » 
Software: Most PC-DOS and MS-DOS application programs; programs specific to 
TopView L1, GEM 1.1 and Microsoft Windows 1.03* Media: DESQview 2.0 is available 
on either 5\4” or 3!'&" floppy diskettes 


Rush me DESQview 2.0! Today! BYT-11 


Na af Cop Media3W"/BVa" Product Retail Price ea. 
| | | DESQview 20 $129.95 4 

| Shipping & Handling USA $ 5.00 $ | | 

Outside USA | $ 10.00 
Sales Tax (CA residents) 6.5% $ 

| Amount | 4 | 
Payment: Visa OMC ПАМЕХ [Check Enclosed .— 7 
Credit Card: Valid Since р 
Card Number: | 
Credit Card 

| Shipping Addres: se | 
es вів cs: А 1еіерпопе 


Quarterdeck Uttice Systems, 150 Pico Boulevard, Santa Monica, CA 90405. 
| NOT If you own DESQview callus for a special upgrade offer, or send in your DESQview | 


regis atigp card. А precial Шоп usepg included. ж = 


Quarterdeck 
Quarterdeck Office Systems * 150 Pico Boulevard, Santa Monica, CA 90405 « (213) 392-9851 


DESQvlew is a trademark of Quarterdeck Office Systems. AboveBoard isa trademark of Intel Corporation. Науєѕ is а trademark of Hayes MicroComputer Products Inc. IBM, PC, Personal System/2 and TopView are 
trademarks of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage 
is a trademark of AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 
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The Quantus Turbo AT 

e Monochrome monitor 

e Half-height 40Mb hard drive 
e 80286 running at 6-10MHz 
e 1Mb RAM 

e 8 expansion slots 

e Text/graphics card 

e Speaker 

e 1.2Mb floppy drive 

e 101-key enhanced keyboard 
e 200 watt power supply 

e 3 year limited warranty 


$1495 


COMPLETE 


The Quantus MT386 

e Monochrome monitor 

e Full-height 8OMb hard drive 
e 80386 running at 4.77/6/8/10/16MHz 
e 2Mb RAM 

e 8 expansion slots 

e Text/graphics card 

e Speaker 

e 1.2Mb floppy drive 

e 101-key enhanced keyboard 
e 200 watt power supply 

e 3 year limited warranty 


$2995 


COMPLETE 


t The Doctor Ordered 


The Quantus Turbo XT 

е Monochrome monitor 

® Half-height 20Mb hard drive 
e 8088 running at 4.77-8MHz 
e 640K RAM 

e 8 expansion slots 

e Text/graphics card 

e Speaker 

е 360K floppy drive 

e 84-key keyboard 

e 150 watt power supply 

e 2 year limited warranty 


$795 


COMPLETE 
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Scientific Storage Technology 
238 Central Street 
Hudson, NH 03051 


(800) 356-9001 (603) 886-3220 
(800) 255-0125 (603) 363-4564 


Specifications and prices subject to change. 
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One thing stands out: while the Z- 
183’s weight makes it tough to hump it 
through airports, once you get it set up, 
it’s sure nice to have 20 or more lines of 
text on the screen, and both Q&A Write 
and WordPerfect have other features ГЇЇ 
never have in the editor that comes with 
the Tandy 102. (Actually, “never” is а 
big word. Mark Eppley and his Traveling 
Software geniuses have done wonders 
with the Model 100 series, and I wouldn't 
be surprised one day to find they'd actu- 
ally ported Q&A Write to the machine.) 

Another nice thing about the Z-183 is 
the backlit screen. They've just started 
the movies and turned off the lights, and 
I'm still working. With the TRS-80 
Model 100 or the NEC PC-8201, Га 
have to turn on the reading light, disturb- 
ing the other passengers, and I would still 
have trouble seeing the screen. I can see 
the Zenith screen fine in the dark. 

I've been running the Zenith about 3 
hours now, with hard disk saves every 
couple of paragraphs, and the “Low 
Power" light hasn't come on; it will be 
interesting to see how long it will run. 

(I never found out: I worked a little 
more than 4 hours before we got to Paris. 
The "Low Power" light never did come 
on. When we got to Zurich, I set up the 
machine and plugged a 220-to-110 AC 
power converter into the wall, then plugged 
the Z-183's battery charger/power sup- 
ply into that. I set the converter on 
“low,” and after about 2 hours of work, 
the "Low Power" light and audio chirp 
came on. When I turned the power-con- 
verter's switch to "Hi Power," the light 
went off, and presumably the Z-183 has 
been charging ever since. It has run fine 
for several hours. More if I learn more.) 

I've learned one other thing. If you try 
to read a Q&A Write file into WordPer- 
fect, WP goes out of its mind; I had to re- 
set the machine to recover. Fascinating. 


One of Those Days 

l'dintendedto get most of this written be- 
fore we left. Not only is there plenty of 
stuff to review—Chaos Manor is well- 
stuffed with new equipment and soft- 
ware—but I’ve been to several interesting 
meetings I should write about. 

Alas, Murphy's Law intervened. My 
carefully budgeted time was devoured by 
locusts. 

Fast Kat, the Kaypro 386, remains the 
main machine at Chaos Manor, and I'm 
in love with the Intecolor Megatrend 19- 
inch EGA monitor; but we got in some- 
thing new to test: a new board that 
accommodates everything from mono- 
chrome to PGA, and a 19-inch monitor 
that not only automatically accommo- 
dates all those video formats but comes 

continued 
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Even More Power & Flexibility 
BRIEF 2.0 


BRIEF easily conforms to your editing preferences and style, 
ensuring you are truly comfortable and productive. 

Straight from the box, BRIEF is as much editor as most people 
will ever need — thanks to features like the real Undo, flexible 
windowing, and unlimited file size. 

But BRIEF's hidden power is in its exclusive macro language. 
Customize BRIEF to include the commands and features YOU 
desire. It'sfastand easy. 

Users and industry press alike unanimously praise BRIEF. 
| nended." — Jerry Pournelle, Byte 12/86. 


Now BRIEF 2.0 adds: 


в Increased speed for sophisticated operations like Undo and Regular Expression Search. 
» All new documentation WITH tutorial on the Macro Language. 
8 Command line editing (move cursor, add & delete characters, specify parameters). 


қ ie ae в Expanded Regular Expressions, with matching over line boundaries. 
f Multi-level Undo » More block types, with marking by character, line or column. 
Edit many files » Reconfigurable indenting for C files (supports most indenting styles). 
ee ‚2. hanced large display support, including wider displays. 
File size limited only )ptional borderless windows. 
by disk space. 


Automatic language 
sensitive indentation 
EGA and Hercules Plus 43-line 
support 

Compile & find errors within B 


Try BRIEF ($195) for 30 days — if not satisfied get а full refund. 
If youalready own BRIEF, call for update info. 


Sites 


541 Main Street, Suite 410B 
зо. Wevmouth. МА 02190 


CALL 800-821-2492 
In MA 617-337-6963 


And much, much тоге! 
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You get intelligent 
IEEE-488 and RS232 
ports to make instru- 
ment programming = өні шет. 
fast and easy. = == o o: 
You can have up to Ps 84) 
4 Mbytes of memory kj 
on the same board for 
your largest programs, 
RAM disks, and data acquisition tasks. ] 
Compatibility is built-in so you can run your favorite programs ) 
or create new ones with our advanced programming tools. 
Capital Equipment Corp. 


Burlington, MA 01803 


The bottom line—TEEE-488, RS232, par. port, 4MB EEM LIM, runs DOS and О5/2. 
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To get your FREE demo disk—call 617-273-1818. 
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with a box that lets it serve as a color TV 
if I want. 

EGA was and is the standard for busi- 
ness and serious word-processing sys- 
tems, but apparently it will be the short- 
est-lived standard in microcomputer 
history. The world is going to 31-kilo- 
hertz video with 480 lines, as opposed to 
the 350 lines of EGA. IBM is building 
480-line VGA onto the PS/2 bus, and 
most major companies, including Zenith, 
have already announced they will support 
it. Multisynchronous monitors look like 
the way to go for a while, and I was anx- 
ious to test this one. 

Alas, when I got Fast Kat opened up to 
install the new video board, I found that 
they’d sent me the wrong cable. Things 
worked, but not very well. I’m pretty 
sure it’s not the equipment's fault; it isn't 
supposed to work with kludged-up ca- 
bling. ГИ have to report on the new video 
board and monitor next month. 

Taking Fast Kat apart 1s something of a 
big deal, mostly because of that 19-inch 
monitor: it’s the size of the great blue 
whale, and this time I had two of the 
monsters to struggle with, the old Inte- 
color and the new monitor, which is 
slightly larger than the Intecolor. While I 
had the Kaypro open, I decided to test 


Cheetah’s suggested remedy to the Intel 
386 motherboard problem. 


The Intel Design Problem 

The problem is easily stated. When Intel 
designed a motherboard for the 386, they 
put only 512K bytes of 32-bit memory on 
it. For various technical reasons, this was 
easier than designing a full-megabyte 
motherboard, but it wasn’t particularly 
bright, because it negates a great deal of 
the utility of the 386. 

Kaypro, being in a hurry to get out a 
386 and not wanting to design their own 
motherboard, went with the Intel design. 
That was probably a mistake; they'd have 
done better to work with someone like 
Cheetah to come up with an entirely new 
board that could accommodate a mega- 
byte. Anyway, Kaypro then added a 2- 
megabyte fast 32-bit memory board to 
make up for the Intel defect. 

Alas, that leaves a hole between 512K 
and 640K bytes, which is not easy to fill. 
There's certainly no easy way to do it 
with hardware. It can be done with soft- 
ware, namely, Quarterdeck's QEMM 
386 memory-management program, 
which goes in the CONFIG.SYS file (it 
has to be the very first item in CON- 
FIG.SYS) and fools the machine into 


thinking that 128K bytes of the 2-mega- 
byte added memory is really on the 
motherboard. 

It really is fooling the machine, by the 
way. If you alter the hardware of the Kay- 
pro 386, you use the Setup program to de- 
fine the hard disk, set time and date, and 
tell it how much memory it has, both 


main and expanded. If you use QEMM to 


backfill, you must tell the machine it has 
only 512K bytes of hardware system 
memory; but after the machine is fin- 
ished booting and has absorbed QEMM, 
the Kaypro thinks it has a full 640K bytes 
of system memory. 

There's a price for using QEMM. The 
program puts the 386 into virtual 8086 
mode. This slows things down, although, 
in general, your 386 will still be faster 
than a 286 machine. Virtual mode will 
run software that's full of interrupts, but 
interrupt processing in virtual mode 
takes 60 to 80 clock cycles, as opposed to 
3 clock cycles when not in virtual mode. 

Virtual mode also negates the routines 
that let other programs directly find 
added memory. In particular, Ready!, 
which can use the Lotus/Intel/Microsoft 
extended-memory convention, works 
fine but doesn't load any part of itself into 

continued 


A MrSsAGE 10 
OUR SUBSCRIBERS 


ROM TIME TO TIME WE MAKE 
the BYTE subscriber list available to 
other companies who wish to send our 
subscribers material about their products. We 
take great care to screen these companies, 
choosing only those who are reputable, and 
whose products, services, or information we 
feel would be of interest to you. Direct mail 
is an efficient medium for pre- 
senting the latest personal com- 
puter goods and services to our 
subscribers. 
Many BYTE subscribers ap- 
preciate this controlled use of 
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ATTN: SUBSCRIBER SERVICE 
PO. Box 6821 
PiscATAWAY, NJ 08854 


our mailing list, and look forward to finding 
information of interest to them in the mail. 
Used are our subscribers names and addresses 
only (no other information we may have is 


.ever given). 


While we believe the distribution of this in- 
formation is of benefit to our subscribers, we 
firmly respect the wishes of any subscriber 
who does not want to receive 
such promotional literature. 
Should you wish to restrict the 
use of your name, simply send 
your request to the following 
address. 


THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


05/286 & 386 - Acccss 16M RAM 
in 286, 386nativc mode. DOS 
interface, access. Use existing 
compilers or 32-bit FORTRAN, C, 
PASCAL. PC $ 495 


Al-Expert System Dev't 


Arity Combination Package РС $ 979 

System - use with C MS $ 229 
Auto-Intelligence РС. $ 799 
СхРЕКТ - shell for С MS $ 259 


Experteach - Powerful, samples PC $ 339 


Exsys РС $ 289 
Level 5 MS $ 659 
Intclligence/Compiler PC $ 739 
T.l.: PC Easy PC $ 435 
Personal Consultant Plus PC $2589 
Turbo Expert-Startup (400 rules) PC $ 129 


Corporate (4000 rules) PC $ 359 


Al-Lisp | 


PC Scheme LISP - by TI РС $ 85 
Star Sapphire MS $ 459 
TransLISP - learn fast MS $ 79 
TransLISP PLUS MS $ 149 


Others: IQ LISP ($239), IQC LISP ($269) 


AI-Prolog " 


APT - Active Prolog Tutor - build 

applications interactively РС $ 49 
ARITY Prolog - full, 4 Мер 

Interpreter - debug, С, ASM РС $ 229 
COMPILER/Interpreter-EXE РС $ 569 
MicroProlog Prof. Comp./Interp. MS $ 439 
Prolog-86 - Learn Fast 
Prolog-86 Plus - Develop 
TURBO PROLOG by Borland PC $ 69 


BAS. C - economy MS $ 179 
BAS. PAS - economy MS $ 135 
Basic Development System РС $ 105 
Basic Development Tools РС $ 89 
Basic Windows Бу Syscom РС $ 95 
BetterBASIC РС $ 129 
Exim Toolkit - full РС $ 45 
Finally - Бу Komputerwerks РС $ 85 
Inside Track РС $ 49 


Mach 2 by MicroHelp PC $ 
ОВавс - screens MS $ 
QuickBASIC PC $ 
Quick Pak-by Crescent Software PC $ 
Quick-Tools by BC Associates PC $ 109 
Stay-Res PC $ 
True Basic PC $ 
Turbo BASIC - by Borland PC $ 
Turbo BASIC Database Toolbox MS $ 


Se er) 
XENIX 386 Toolkit by Santa Cruz. 
Tools & OS kernel support 4 Gigabyte 
address space, demand paging, virtual 
memory paging. Includes MS C, MASM, 
debugger, file utilities, more. PC $ 379 


HUMMINGBOARD 386-Develop 2.6 or 
7.9 timcs fasterthana8 MHZAT, 
AT or XT addin board uses dual 
processors f or Speed and Hardware 
Debugging. 16 MHZor 20 MHZ. Сай 
about Benchmarks, Trial Program. 
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“FREE” Software 


Instant Programmer’s Help for MSDOS de- 
velopers by Second City Software. Memory-resi- 
dent (TSR) utility lets you access valuable prog- 
rammer's reference material from within апу pro- 
gram. OS services, BIOS calls, ASCII codes, 
line and box drawing characters, video modes, 
keyboard scan codes, interrupts, 8088 assembly 
language, memory maps, FCB. 

Normally $79. With any order over $250 by 


11/30/87 get Instant Programmer’s Help (with 
2-month life span) FREE. | 
Our Services: 


* Programmer's Referral List 

* Compare Products 

* Help find a Publisher 

* Evaluation Literature FREE 

* BBS-7 PM to 7 AM 617-740-2611 


* Dealers Inquire 

* Newsletter 

* Rush Order 

* Over 780 products 
National Accounts Center 


AZTEC C86 - Commercial РС 54499 
C86 PLUS - Бу СІ MS $359 
Datalight C - fast compile, good code, 

4 models, Lattice compatible, Lib 


source. Dev'rs Kit POS) 
Datalight Optimum - C MS $ 99 
with Light Tools by Blaise PC $168 
Lattice C - from Lattice MS $269 
Let's С Combo Pack ВС 5 99 
Microsoft C 5.0- Codeview MS $275 
Microsoft Quick C MS $ 69 
Rex - C/86 standalone ROM MS $695 
Turbo C by Borland РС $ 69 
С Index by Trio/PLUS MS $319 
BTree by Soft Focus MS $ 69 
СВТВЕЕ - Source, noroyaltics MS $ 99 
CTree by Faircom - noroyalties MS $315 
rtrec - report generation PC $239 
dB2C Toolkit V2.0 MS $249 
dbQUERY -adhoc, SQL-based MS Call 
dbVISTA - pointers, nctwork. 

Object only - MSC, LAT, C86 Call 

Source - Single user MS Call 
dBx - translator MS $249 


C-Screens, Windows, Graphics 


C Worthy Interface Lib. PC $249 
Curses by Aspen Scientific PC $109 
dBASE Graphics for C PC $ 69 


ESSENTIAL GRAPHICS - fast PC $185 


FontWINDOW/PLUS PC $229 
GraphiC - new color version PC $279 
Greenleaf Data Windows PC $159 

w/source PC $269 


Light WINDOWS/C-DatalightC PC $ 79 
TurboWINDOW/C -for TurboC PC $ 79 
Windows for C - fast PC $189 
Windows for Data - validation PC $319 


Vitamin C - screen [/O PC $159 
View Manager - by Blaise PC $199 
ZView - screcn generator MS $129 


We carry full lines of Manx & Lattice. 


Са for a catalog, literature and solid value 


800-421-8006 


5-Б Pond Park Koad, Hingham, МА 02045 
Mass: 800-442-8070ог 617-740-2510 9/87 


RECENT DISCOVERY 

ACTOR by Whitewater Group - Graphic, 
object-oriented language for proto- 
typing, interactive programs and MS 
Windows applications. Fast feedback, 
integratcd editor, debugger. Call 
to multiple languages. PC $419 


|DBASELanguage | DBASELanguage | 


Clipper compiler PC $399 
dBASE II MS $329 
dBase Ili Plus PC $429 
dBASE Ш LANPack PC $649 


DBXL Interpreter by WordTech PC $139 
FoxBASE+ - single user MS $349 
Quicksilver by Word Tech 


dAnalyst f PC $ 89 
dBase Tools for PC $ 65 
dBrief with Bricf PC Cali 
dBC ISAM by Lattice MS $169 
Documentor - dFlow superset MS $229 


Genifer by Bytel-code gen2rator MS $279 


QuickCode ПІ Plus MS $239 
R&R Report Generator MS $139 
Seck-It - Query-by-cxample РС $ 79 
Silver Comm Library MS $139 
Tom Rettig's Library PC $ 79 


UI Programmer - user interfaces PC $249 


50:Morc FOR IRAN РС > YD 
ACS Time Serics MS $465 
I/O Pro - screen development РС $129 
MS Fortran - 4.0, full ‘77 MS $279 
No Limit - Fortran Scientific РС $109 
PC-Fortran Tools - xref, pprint PC $165 
RM/Fortran М8 Call 


Scientific Subroutines - Matrix MS $129 


Multilanguage Support 


BTRIEVE ISAM MS $185 
BTRIEVE/N-multiuser MS $455 
GSS Graphics Dev't Toolkit 
HALO Development Package MS $389 

Graphics PS $205 
Hoops Graphics Library PC $549 
Informix 4GL-application builder PC $789 
Informix SQL - ANSI standard PC $639 
NET-TOOLS - NET-BIOS PC $129 
Opt Tech Sort - sort, merge MS $ 99 


PANEL MS $215 
Pancl Plus MS $395 
Pfinish - by Phocnix MS $229 


Polyboost - speed ИО, keyboard РС Call 
Prime Factor FFT - 8087/287 РС $145 
PVCS Corporate or Personal MS Call 


QMake by Quilt Co. MS $ 79 
Report Option - for Xtrievc MS $109 
Screen Sculptor РС $ 89 


SSP/PC - 145+ math routines РС $269 
Synergy - create user interfaces MS $375 
Xtrieve - organize database MS $199 
ZAP Communications- VT 100 PC $ 89 


FEATURE 

HI-SCREEN XL - unlimited overlapping 
windows, pulldown, popup, Lotus 
menus, on-line help support. Field 
checking, scrolling. Screen capture, 
more. Multi-language support. PC $129 


Note: All prices subject to change witbout notice. Mention this ad. Some prices 
аге specials. Ask about COD and POs. Formats: 7 laptop now avadable, phir 
200others. UPS surface shippingadd йеті. 
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Attention all FX80, FX100, JX, RX, & MX owners: 
You already own half of 
a great printer 


upgrade kit will make your printer 
work like the new models in min- 
utes— at a fraction of their cost. 


Now for $79.95 you can own | 
the rest. You see, today's new dot 
matrix printers offer a lot more. 


Like an NLQ mode that makes And FX, JX and MX models will 
their letters printalmostas sharpas print the IBM character set, too. 
a daisy wheel. And mode switch- So, call now and use your Visa, 


ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 


1-800-368-7737 


(Anywhere ín the United States or Canada) 


Dresselhaus 
8560 Vineyard Ave., Ste. 405, Rancho Cucamonga, СА 91730 


Sample of 
Е letter. with № хе 
Dots-Perfect Dots Perfect 


4 (714)945-5600 
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high memory on the Kaypro 386. Q&A 
2.0 for the 386 can't find the high mem- 
ory either. 

This is no disaster if you're using 
Quarterdeck's DESQview, which has a 
memory-swapping system that allows a 
number of programs to operate at once by 
moving them into the added memory. 
Both QEMM and DESQview come with 
the Kaypro 386 (Kaypro included them 
on Intel's recommendation), and DESQ- 
view does solve a lot of problems. It also 
creates a few, but, on balance, it's a good 
way to get past the memory limits of 
DOS. Most of the time I run the Kaypro 
386 under DESQview, and I’m quite 
pleased with the results. 

Still, it would be nice if there were a 
hardware way to fill in that gap between 
512K and 640K bytes, and Cheetah's 
Gene Sumrall thought he had one. He 
sent me a partially- populated Cheetah 
Combo card—a memory-expansion card 
like the ones I already have in the Zenith 
Z-248 and the CompuAdd AT clones— 
addressed to fill that gap. 

The Combo card also has a serial port 
and a parallel port on it. You can address 


the serial port as COMI through COM4 
or disable either or both ports with DIP 
switches. Since the Kaypro 386 comes 


An upgrade kit for EPSON FX, JX, RX, & MX printers | UNS c are юлны 


Peon їз a registered uademarkof EpsonAmerica, [nc 


w” Hire a Pro for 
Your New Turbo 4.0 


urn on the power of Turbo PROFESSIONAL 4.0, a library of more 
than 300 state-of-the-art routines optimized for Turbo Pascal 4.0. 
You'll have professional quality programs finished faster and easier. 
Turbo PROFESSIONAL 4.0 includes complete source code, 
comprehensive documentation and demo programs that 
ire powerful and useful. The routines include: 
`` + Pop-up resident routines 
* BCD arithmetic 
е Virtual windows and menus 
“ EMS and extended memory access 
* Long strings, large arrays, macros, 
and much more. 


Turbo PROFESSIONAL is only $99. 


Call toll free for credit card orders. 


1-800-538-8157 extension 830 
1-800-672-3470 extension 830 in CA 


isfaction Guaranteed or your money back within 30 days. 


ЧАзё 


For other inf onnatton call 408-438-8608, 
9 AM to 5 PM PST. Shipping & taxes 
prepaid for US and Canadian customers. 


Turbo Pascal 4.0 is required. Registered 
owners of Turbo Professional by Sunny 
Hill Software may upgrade for $30. 


Include your serial number. others please add $6 per item. 


TurboPower Software 3109 Scotts Valley Dr., Suite 122 Scotts Valley, СА 95066 | 
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with one serial port and one parallel port 
built into the motherboard, I decided to 
disable both Combo card ports for the 
initial tests. I removed QEMM from 
CONFIG.SYS, put in the Combo card, 
and powered up. 

The Kaypro BIOS immediately com- 
plained that I'd told it I had only 512K 
bytes of main system memory, but it had 
found 640K bytes, and would I please run 
Setup? This seemed like a good sign. I 
told the machine about the new memory 
and reset. Everything seemed to run fine. 
Then I tried to use the DOS PRINT spool 
utility. The machine hung. 

Reset. Check all the cables. Do Con- 
trol-P, so that everything that appears 
on the screen thereafter should also be 
printed. It is. No problem at all. Do Q&A 
Write and print a file with it. No prob- 
lem. Now go to DOS and try to PRINT a 
file again. The machine hung. 

There were other difficulties. Cross- 
talk was having trouble finding the 
modem at СОМ2. I dug out the docu- 
ments for the OmniTel 1200/2400-baud 
modem and checked the switch settings. 
The modem was set up fine. I moved the 
modem from one slot to another—and 
lo!, that problem was fixed (I don't know 
why), but PRINT still wouldn't work, and 
neither would the CompuPro ARCNET 
PC board. 

Not only that, but Ready! still wasn't 
finding the extra memory. Neither was 

continued 


Buy a modem from 
us and we'll throw in 
300,000,000 
new business offices 
worldwide. jg. 


When you leave your office, you shouldn't lose your 
data communications ability. Now, you can transmit 
and receive data from virtually anywhere in the 
world. Our WorldPort Series of modems allows 

you to connect in millions more locations than con- 
ventional modems. This means your modem can 
work where you do—hotel rooms, phone booths, 
internationally, even with digital PBXs. 


The WorldPort 2400™ and the WorldPort 12007" 
modems represent the cutting edge of modem tech- 
nology. Their features go far beyond internal units, 
giving you both Bell and CCITT standards, direct 
connect and acoustic interface (300 and 1200 bps), 
battery power, and shirt pocket size. In fact, World- 
Port may be the ultimate modem for both portable 
and desktop applications. And if you're impressed 
with the size, check our price. 


For even greater versatility and value, the WorldPort 
1200 can be easily upgraded to 2400 bps. And the 
WorldPort 2400 comes with Carbon Copy PLUS" 
communications software, a real "double feature." 
Find outhow doing business with louchbase 
oystems can help you locate a few extra places to 
do business. 


For more information about WorldPort modems and 
the name of your nearest dealer, call us today at 
800-541-0345. In New York call (516) 261-0423. 


Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 

(516) 261-0423 

TELEX: 6502848020 

FAX: (516) 754-3491 


WorldPort 1200 and WorldPort 2400 are trademarks of Touchbase Systems. Inc. 
Carbon Copy PLUS is a trademark of Meridian Technology, tnc. 
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Q&A 2.0. I was messing up the system 
with the Combo card, and I wasn’t get- 
ting any good out of it. It was clearly time 
to remove it and go back to square one 
using QEMM and DESQview. 

hasten to add that it wasn’t the Combo 
card’s fault. I’ve used Cheetah boards in 
a number of machines, and they work 
fine; but they were never intended to 
solve the Intel motherboard problem. I 
was getting memory clashes: the least 
memory you can put on a Combo card is 
512K bytes, and it couldn’t quite disable 
all the memory above the first 128K bytes 
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needed to fill between 512K and 640K 
bytes. | 

At the moment ОЕММ and DESQ- 
view are good enough, even if virtual 
mode does slow things down a bit; but 
one day soon, there will be software writ- 
ten to take direct advantage of the nonvir- 
tual mode of the 386. When that happens, 
the Kaypro 386 will be obsolete. I’ve 
been talking with Kaypro’s technical 
people, and they’re thinking of new de- 
signs and retrofits. 

I'm told the Compaq 386 doesn't have 
that problem. I should have one about the 


А WORLD 
PREMIERE 


THE MICROFLEX PC-1000. THE ONLY HAND-HELD PC. 


With its new MICROFLEX"" PC-1000, DAP Technologies rises to 
the forefront of performance in the world of data collecting and 


data processing. 


A thorough PC compatible, totally self-sufficient! 

Working with MS-DOS*, the MICROFLEX PC-1000 is robust, 

weatherized and can be totally integrated to yourfirm's computer 

system. MICROFLEX PC-1000 is mainly used in industrial, scien- 
tific and commercial fields. 


À PC compatible with a memory size 
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up to 1.8 MEG, very easy to 
operate, producing optimal 
efficiency. Inthe palm of your 
hand lies the revolutionary 
world premiere: the hand-held 
MICROFLEX PC-1000! 


Technologies 


Member of the Group 
DAP Technologies 


See us at Comdex #Н7239, 

Hilton Pavilion 

DAP Technologies 

955 Place Dufour 

Vanier (Québec) 

Canada G1M 382 

Telephone (418) 681-7833 

Telex 051-3336 Fax (418) 681-0799 


*MS-DOS is a registered trademark of Microsoft. 
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time I get back from Europe. I'm also 
told that about the time you read this, 
Cheetah will have a motherboard with a 
full megabyte of 32-bit memory. It's even 
possible that Kaypro and Cheetah will 
work together. 

An interim solution for Kaypro would 
be a small daughterboard with 128K 
bytes appropriately addressed. There's 
alsoa new AT&T/Olivetti 386 that is said 
to take advantage of the chip's capabili- 
ties: could this be the hit that AT&T 
needs? While I was at ETH I met the 
Swiss Olivetti representative, and he cer- 
tainly thinks so. 

Meanwhile, at Micro Europe, Zenith 
was showing a conversion kit that will let 
you turn your Z-248 into a 348 in about 
20 minutes. They've promised to send 
me one for use on Zelda. The conversion 
sets the machine up with 1 megabyte 
minimum; you can add up to 3 megabytes 
of fast 32-bit memory as an option. I'm 
supposed to have one about the time I get 
home; more next month. 


Where Tofrom Here? 
My experiences with the Kaypro 386 re- 
minded me of some hard questions raised 
about the upcoming Microsoft OS/2 dur- 
ing the Borland Languages Conference— 
about which, more later. 

Borland is, of course, a competitor to 
Microsoft, but only in languages; Phi- 
lippe Kahn is adamant about not getting 
into operating systems. “We'd have to 
work with IBM,” Kahn says, “апа that's 
pretty difficult and takes a lot of time. 
The IBM way is completely different 
from how we do things. At Borland we 
have teams of three or four programmers, 
that's how we getthings done, not by put- 
ting dozens of people on jobs so that 
everything gets messed up. We're pri- 
marily a language house, and we want to 
stay that way." 

Now that Borland has “merged” with 
Ansa (Kahn has more than 50 percent of 
the stock in the combined companies), 
that attitude may change a bit. It may even 
be that Philippe was testing the water; but 
the fact is that we all ought to be asking 
some hard questions about OS/2 and 
what's going to happen in the future. 

I've looked at this before, so I won't 
spenda lot of time on it here. Briefly, the 
issue is this: OS/2 is already about 400K 
bytes in size and runs most single applica- 
tions slower than DOS 3.2. If we add at 
least one 800K-byte program (a major 
purpose of OS/2 is to break the 640K- 
byte boundary) and a couple of 300K- 
byte programs (we're also told we need 
OS/2 because we need multitasking), 
we're up to at least 2 megabytes. Multi- 
tasking also needs speed, which probably 
means a 386 chip. 
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Programmers aren’t fond of EGA 
color because the EGA chip set doesn’t 
have readable registers: your program 
can’t be sure what mode the screen is in, 
and thus it’s not only possible, but likely, 
that the software will make some mis- 
takes. IBM has announced that it will not 
support EGA, meaning that OS/2 prob- 
ably won’t, meaning that you’ll need a 
new video card—and unless you bought a 
MultiSync or other multiple-format- 
capable monitor, you'll need to replace 
the monitor as well. 

If we're going to modify the hardware 
that much in order to run OS/2, why must 
we bother with an operating system writ- 
ten for the interim 80286 chip? Why not 
go directly to an operating system written 
in 386 native code and be done with it? 
The 286 is doomed, and within a year, 
there won't be many new systems using 
it; the 386 will be with us for along time. 
Why not have an operating system that 
uses the 386 as something more than a 
nonbuggy, faster 286? 

The second issue is multitasking. I’ve 
always been opposed to multiuser sys- 
tems. Quite early in the microcomputer 
revolution, I proclaimed Pournelle's law: 
One user, at least one CPU. It is now, I 
think, time to emphasize the “at least 
one" aspect of that law, because, deep 
down inside, we don't want to share CPU 
cycles with anyone, even ourselves. 

Most people don't really need multi- 
tasking, because most of us don't actually 
run two jobs at once. We need the ability 
to get at a bunch of different programs 
quickly and easily, which is to say we 
need the ability to keep lots of memory- 
resident programs on-line. SideKick 
started as a luxury and ended up as a ne- 
cessity, and I have no doubt that in the 
next year or so there will be more pro- 
grams we just can't do without. 

I've already got more desirable mem- 
ory-resident programs than I can handle: 
CompuPro's ARCNET network soft- 
ware, Microlytics' wonderful Gofer file 
finder, Logitech's Logimouse driver, 
Ready! (for jotting down notes in struc- 
tured form), and, of course, SideKick it- 
self. There are others that would be enor- 
mously convenient to have on-line: units 
conversion programs, a file comparator, 
Microlytics’ Word Finder thesaurus 
(which atthe moment loads in with Q&A 
Write, but which would be blooming con- 
venient to have available all the time), and 
so forth. 

Then there are the developments in 
CD-ROMs. Grolier's Encyclopedia is 
more useful as a demonstration than as a 
real reference work, but Microsoft's 
Bookshelf with Bartlett’s Familiar Quo- 
tations, the U.S. ZIP Code Guide, The 
American Heritage Dictionary, The Chi- 


cago Manual of Style, and a partridge in a 
pear tree would get a lot of use if I could 
call it up instantly. Micromedex, the 
medical reference CD-ROM service, is 
terrific; part of its interface resides in 
memory. 

Even as I write this, a number of com- 
panies are putting other references onto 
CD-ROMs. Things like the Handbook of 
Chemistr y and Physics, which I now have 
to reference by going across the room to 
the stand that holds that 16-pound mon- 
ster, and the Van Nostrand Encyclopedia 


of Science. Also becoming available are | 


dictionaries of physics, biology, chemis- 
try, and the like. 

Those are all things I use now, and I’m 
sure it won'tbe long before I can get CD- 
ROM reference works I need but at pre- 
sent have never heard of. What I want 
now is a memory-resident utility that will 
read whatever CD-ROM I put into the 
Amdek reader; except that I couldn't use 
it if I had it, because I don't have enough 
memory room. 


What I really want is a coprocessor 


board that will link my CD-ROM reader 
to my main system. 


I can even identify a needed product: a | 


modem board that has on-board a CPU, 
memory, anda communications program 
as good as Crosstalk in ROM. The notion 
is that the communications system would 
run in the background without tying up— 
or even stealing cycles from—the main 
machine. 

The fact is that what everyone wants is 
not multitasking, with its inevitable slow- 
ing of what you're doing in the fore- 


ground, but multiprocessing, with more | 
than one CPU on the system bus. Note | 


that CompuPro, with its system master 


and slave boards, has had that capability | 


all along; the only thing lacking is a truly 
effective operating system designed 
around multiprocessing. 

OS/2 will come out with great fanfare, 
and I suppose a lot of copies will be sold. 
Zenith, among other companies, has an- 
nounced its readiness to support both 
PS/2 and OS/2. There will be extreme 
pressure to make it the new standard of 
the microcomputer industry. That pres- 
sure might even succeed. 

If so, the success will be temporary. 
OS/2 isn't what we need and can't possi- 
bly be the wave of the future. The real 
wave of the future is in multiprocessing. 
Sooner or later someone will realize that 
and bring out a 386 native-code operating 


system that can accommodate multiple | 


processors. 


Incidentally, of the major computer | 


languages, Modula-2 is the only one that 
has multiprocessing built into its very 
structure. 


continued 
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What Do We Do Now, Coach? 

OS/2 is coming out in three phases. First, 
there will be OS/2 1.0, available before 
the end of this year; this is a character 
(not graphics)-oriented 80286 multitask- 
ing operating system that’s supposed to 
run most—not all—existing DOS appli- 
cations. It’s very Xenix-like. It comes on 
seven floppy disks and will cost $325. 

After that will come OS/2 1.1, which 
is OS/2 with the Presentation Manager, 
which really means OS/2 with Windows. 
It's said to be 550K bytes now, and since 
it has to have generic graphics window 
management, it will probably contain 
everything but the kitchen sink; I wouldn't 
be surprised if itranto nearly a megabyte 
by the time it's released. No one knows 
when we'll get it, but the guesses are 
early to mid-1988. It will be another 
$325. 

Finally, there will be OS/2 Extended, 
which may or may not use the Presenta- 
tion Manager from 1.1, and which will 
cost about $700. It should be available 
around January 1989. This will have 
communications and database manage- 
ment incorporated into the operating sys- 
tem. No one knows how large it will be, 
but Га be amazed if it could do all that in 
less than a megabyte. It may be larger 
than Unix. 

The question is, how much of this do 
we need? 

For the moment, none of it: what we 
have is good enough for the software now 
available. Microsoft's policies regarding 
OS/2 software developers are interesting, 
but I haven't heard that there has been a 
terrific payoff. Some developers like 
OS/2 a lot, or say they do, but I know of 
no significant applications programs that 
require OS/2 to operate. 

Developers will want OS/2 1.0; I don't 
know anyone else who will need it. The 
rest of us can wait for OS/2 1.1. 

By the time 1.1 comes out, we'll have a 
better idea of whether we need it or not; 
there will also be rivals. The main rivals 
will be DESQview 386 and Microsoft 
Windows 386. 

DESQview 2.0 (for the 286) is already 
useful. Learning it is something between 
a hobby and a career, but it gives you 
great flexibility. Most of DESQview's 
problems go away once you understand 
what it's doing; for example, you need to 
set up most memory-resident programs 
so that they run in their own windows and 
only in the foreground: if they are told to 
run in the background, it not only does no 
good at all, it slows down the foreground 
task. There are other tricks, but once 
learned, the system is better with DESQ- 
view than without. 

Quarterdeck is busily writing a 386 
version of DESQview that doesn't force 
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the system into virtual mode. 

An even more exciting possibility is 
Microsoft Windows 386; I haven't seen 
it, but from what I've heard, it will do 
just about everything OS/2 1.1 can do, 
except run programs larger than 640K 
bytes. At the moment, there aren't any 
programs that need more than 640K bytes 
(although some do strange things with 
overlays to get around the limit). There 
may be some monsters that big that we 
can't live without, but let's wait and see. 
We can already access data areas larger 
than 640K bytes through extended and 
expanded memory, and it isn't really 
very hard to write 386 programs that will 
do it even better. 

In other words, my advice is: “Don’t 
panic." By the time OS/2 is a real alter- 
native, we'll know more about what we 
may need it for. 


Meanwhile, I am certain there will be 
a lot of software for the 386 using DOS 
3.2, and that won't go away for a long 
time. 

I would be careful about buying stuff 
that's specific to EGA; if you're buying a 
new monitor, you'll probably want one 
that can handle a variety of formats. 

Other than that, though, if you need a 
machine now, get one; it's pointless to 
wait. We'll have 386 machines with our 
present DOS for a long time, no matter 
what happens with OS/2. 

Generic and clone 286 ATs will be up- 
gradable with the Cheetah 386 board, if 
nothing else. Government purchasers can 
get the Z-248 at a good price, and Zenith 
has already proposed their 386 upgrade 
kit to extend their government contract. 
In my experience, Zenith is a good buy 
because the company never leaves cus- 
tomers hung out to dry. 

At Micro Europe, Zenith announced a 
new video board that supports everything 
from monochrome through VGA—in- 
cluding EGA—so even that partofthe up- 
grade won't be a problem; the board will 
work in non-Zenith machines. I haven't 
seen it yet, so this is an announcement, 
not an endorsement. 


Beyond OS/2 

No one knows what will ultimately win 
out as the "standard" business computer 
system. There are more systems in heav- 
en and earth than are dreamed of by IBM. 
Not only is the Macintosh II making sig- 
nificant inroads, but in Europe other 
68000 machines are taken seriously: in 
Switzerland, the Atari ST is the second- 
best-selling computer, and this in a coun- 
try that has nearly as many small com- 
puters per capita as the U.S. 

Motorola is bringing out the 68030, 
with on-board memory management, 
supposedly before the end of this year. I 
don't at present know of machines de- 
signed around it, but you can be sure 
there will be some. 

This looks confusing; but in fact it all 
helps the user. More competitors mean 
more choices for us all. Fragmented mar- 
kets are dangerous only when the frag- 
ments are small: when the fragments are 
large enough, they ll lure software devel- 
opers into every niche. Moreover, the 
speed and power of the new chips will 
help reintegrate the market. Already pc- 
ditto will run nearly every PC program 
on an Atari ST. It may not be fast (25 per- 
cent to 80 percent of the speed of a 4.77- 
MHz PC), but it works; with a 68020 in 
the Atari ST, Lotus 1-2-3 would run on 
the Atari faster than it ran on a PC XT. 
With Dave Small' s Magic Sac, the Atari 
can also pretend to be a Macintosh. 

continued 
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As to disks and other 
stuff, you can buy them 
іп Germany, but the 
prices are horrible. 


Software emulations have a bad reputa- 
tion because they tend to be slow. When 
you're using 80386 and 68030 chips with 
50-nanosecond memory and disk cach- 
ing, "slow" takes on a new meaning. 

In other words, we live in interesting 
times. What we have out there is a mess— 
which translates into new opportunities 
for those who can move fast enough. 


Tips 

Microcomputer users may find Europe 
strange. The post offices have a monopo- 
ly on all communications: you can't use 
your modem. If you're going to have to 
communicate, arrange it in advance, and 
have a program that uses the RS-232C 
port. In our case, Peter Dittler, aka 
“pdittler” on ВХ, was kind enough to let 
Wayne Rash and me use his system. Inci- 
dentally, Dittler’s company, Conware 


Computer Consulting of Karlsruhe, Fed- 
eral Republic of Germany, has some 
splendid programs to aid desktop pub- 
lishing in several languages—most nota- 
bly Chinese. 

They also specialize in making Ger- 
man equipment, such as that made by 
Siemens, talk to U.S. microcomputers. 
CCC is quite an impressive establish- 
ment, and their work in Chinese is noth- 
ing short of amazing. If you are working 
in either ofthese areas, you need to talk to 
CCC (Ruppurrer Strasse 4, 7500 Karls- 
ruhe 1, BRD). 

We first tried to connect up using 
Crosstalk. I don't know what happened, 
but it wasn't successful. Fortunately, 
Wayne Rash was carrying a copy of Hy- 
perACCESS. That has a menu-driven 
setup that's very easy to use. We were 
able to BIX with no problems. Then 
came time to upload my column. 

I first tried XMODEM on HyperAC- 
CESS. That worked for a while, but after 
about 10 percent of my file was sent, it 
would blow up. It did this at least twice, 
at which point Wayne suggested we use 
Kermit. You do this by telling BIX you're 
going to use Kermit for the upload proto- 
col, then telling HyperACCESS to send it 
that way. Again, it's very simple with 


HyperACCESS—and it worked the first 
time, sending about 30K bytes of column 
with few glitches. From now on, I carry 
HyperACCESS wherever I travel. 

In addition to communications prob- 
lems, there's electricity. Even if your 
computer has a 220-volt capability, 
you'll probably have trouble with cables. 
My Z-183, and Roberta's NEC PC- 
8201, both need to have their batteries 
charged periodically. This is simple 
enough, provided that you carry a com- 
plete adapter set, with current converter 
and a whole set of plug adapters. You 
need them all, including simple plug ex- 
tenders: often, the European wall sockets 
are set deep into a hole, so that the con- 
verter can't reach it. You also need a 
U.S. three-prong to two-prong adapter: 
the converters don't have a three-hole 
socket. You may also need gaffer's tape 
to hold it in. 

As to disks and other auxiliary stuff, 
you can buy them in Germany, but the 
prices are horrible; bring your own flop- 
pies and other supplies. Duct tape isn't 
available here at all; bring some. 


ETH Zentrum 
ETH stands for Eidgenossische Tech- 
nische Hochschule, the Swiss Federal In- 


To get Lotus 1-2-3 to doall this 
more quickly and easily we didnt make 


It more powerful. 


These macros are made of 


То graph sales by district from Lotus HAL requests. Easy to 


January to March just request write. Easy to understand. 
“graph Jan to Mar." Easy to test. 
7 You cansumup sales figures 
Say you want to extract specific with Lotus HAL, by requesting 
information from a database. “total all rows? 1-2-3 and 
In this case, simply request Lotus HAL will create 
“who has sales > 8000” the formulas. 
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stitute of Technology. Einstein was here 
before going to Princeton’s Institute for 
Advanced Studies. Think of ETH as a 
government-supported MIT or Caltech, 
and you won't be too far off the mark. It 
has had great influence; for example, 


MIT's main campus buildings are a near ' 


imitation of the central ETH building. 

BYTE readers will be most familiar 
with ETH's Institut fur Informatik. Insti- 
tutes at ETH are sort of like academic de- 
partments, but smaller, and are generally 
organized around some special area of 
expertise or competence, or around a 
particular scholar. 

They've consolidated EDP services at 
ETH under Dr. Walter Seehars, a former 
IBM physicist, who is responsible for su- 
percomputing, computer science sup- 
port, university data processing, commu- 
nications, and coordinating the needs of 
sometwodozeninstitutes. One of his jobs 
is to network the entire campus—set of 
campuses, actually—and that has been 
done, with some 65 kilometers of coaxial 
cable and several thousand workstations. 
They're using a broadband network from 
Sytek, with Applitek connector boxes. 
Those areboth U.S. companies. 

The network integrates everything 
from simple RS-232C connections to 


Ethernet, and can also carry video. More 
than 4000 taps are possible, with 2708 
ports in use at this time. 

The combined Swiss university system 
has a budget of more than 200 million 
francs—about 100 million‘ dollars—to 
bring in PCs over the next 4 years. They 
hope to standardize on IBM PC compat- 
ibles and Macintosh systems, but now 
that Sun workstation prices are falling, 
they've become interested in those. It 
isn't clear to me that they've thought 
through the implications of OS/2. 

This appears to be a period of consoli- 
dation and construction at ETH, but they 
are at work on a number of applications 
programs, including a program to inte- 
grate text and CAD output. The goal is to 
come up with a program that technical re- 
search people can themselves use to pub- 
lish their results; at the moment, this gen- 
erally is done with TEX, and only a few 
people on the ETH campus understand 
TEX well enough to use it. 

Switzerland is faced with the same 
problem the U.S. Ваз; how to make best 
use of supercomputers, and more impor- 
tantly, how to makethe new generation of 
computer science people familiar with 
them. The government is about to buy a 
new machine: either a Siemens or a Cray. 


Switzerland has the 
same problem the U.S. 
has: how to make best 
use of supercomputers. 


ETH will coordinate the project among 
all the Swiss. 

The ETH computer budget is growing 
rapidly, more than 25 percent a year. In- 
cidentally, they're in the market for a 
couple of Unix wizards. The pay is high, 
Zurich is one of the most pleasant cities in 
the world to live in, and while it would 
help to speak German, it's not required. 
Apply to Dr. Walter Seehars, Direktor 
Informatikdienste, Rechenzentrum ETH 
CH-8092 Zurich. It turns out that there 
are very few Unix gurus in all of Switzer- 
land, so there are probably other oppor- 
tunities as well. 


The Borland Languages Conference 
Before we left for Europe, I wentto Santa 
Cruz for the Borland International Lan- 
guages Conference, an invitational affair 
continued 
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Besides all this, Lotus HAL allows 
1-2-3 to audit spreadsheets for 
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organized on short notice. The major 
purpose was to promote Borland prod- 
ucts, but for me it was a good opportunity 
to talk to software developers. 

The most impressive thing I saw was а 
preview of Borland’s new debugger. 
They say it will be finished before the end 
of this year. The Borland debugger has 
features that go beyond Microsoft’s 
CodeView, with multiple windows si- 
multaneously showing source code, pro- 
gram output, registers, variable values, 
and nearly anything else you’d like. The 
first application will be for Turbo C, of 
course; but they plan to adapt it for their 
other languages. It’s not clear to me just 
how long that will take. 

Borland’s demonstrations of Turbo 
Prolog got me so interested that I’m going 
to learn that language. Also, there have 
been a ton of improvements to Turbo Pas- 
cal, and some fascinating toolbox pro- 
grams are now available. 

When I first started this column, I 
wrote a lot more about languages; the 
Borland conference convinced me it’s 
time to pay new attention to the subject. 


Winding Down 
I also have Borland’s Paradox and Con- 
dor 4 from Condor Computer Corp. 
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These are both true relational databases, 
as opposed to Q&A, which is a file 
manager. 

Often, a file manager is good enough; 
but when you need a full relational data- 
base with a built-in programming lan- 
guage, you need it bad. Among other 
things, either Condor 4 or Paradox would 
solve some of the inference problems that 
I mentioned in my discussion of Q&A in 
September. 

Condor 4 and Paradox seem pretty 
well-matched in features; they’re both 
very good. The Paradox manual is miles 
better than the current Condor 3 manual, 
but Condor promises that the manual for 
version 4 will be much better. When I get 
home, I'll compare the two programs: 
one of those two may be the best relation- 
al database available to microcomputer 
people. 

The books of the month are by Robert 
Jourdain. The first is Programmer 's 
Problem Solver for the IBM PC, XT, and 
AT (1986, Brady Book, $22.95). This is 
one of the best general books on what's 
happening in your PC—I’m amazed I 
haven't noticed it before. There's only 
one problem: while I was in Europe, 
someone snaffled the book. 

The other is Turbo Pascal Express 


(1987, Brady Book, $39.95), which is a 
huge volume of excellent Turbo Pascal 
routines with source code. They're writ- 
ten in assembly language, so they'll run 
at top speed, and are easily incorporated 
into your Turbo programs. If you pro- 
gram in Turbo Pascal, you really should 
havethis book. 

The book I read on the airplane was my 
friend Tom Clancy's Patriot Games. The 
only trouble with that book was that I 
couldn't lay it aside when we got here: I 
sat up all night in Zurich reading it. High- 
ly recommended if you like adventure 
novels. 

Next month, it's back to the assorted 
hardware and software that has been pil- 
ing up. Europe's fun, but there's no place 
like home, even if home is completely 
chaotic. № 


Jerry Pournelle welcomes readers ' com- 
ments and opinions. Send a self-ad- 
dressed, stamped envelope to Jerry Pour- 
nelle, c/o BYTE, One Phoenix Mill Lane, 
Peterborough, NH 03458. Please put 
your address on the letter as well as on 
the envelope. Due to the high volume of 
letters, Jerry cannot guarantee a person- 
al reply. You can also contact him on BIX 
as "jerryp. ” 
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The new COMPAO DESKPRO 386/20" 


Last year, we introduced the 
COMPAQ DESKPRO 3861 the 
most advanced personal com- 
puter in the world. Now the world 
has two new benchmarks from 
the leader in high-performance 
personal computing. The new 
20-MHz COMPAQ DESKPRO 386/20 
and the 20-Ъ., 20-MHz COMPAQ 
PORTABLE 386 deliver system 


It simply works better. 


performance that can rival 
minicomputers: Plus they intro- 
duce advanced capabilities, 
without obsoleting your invest- 
ment in software, hardware 
and training. 

Our new computers employ 
an industry-standard 20-MHz 
80386 microprocessor and so- 
phisticated 32-bit architecture. 


But to make these two of the 
world's fastest PC's, we did 
more than just increase the 
clock speed. 

For instance, both are built 
around a concurrent bus archi- 
tecture. Two buses—one for 
memory and one for peripherals— 
eliminate information bottle- 
necks, allowing each component 


most powerful PC's 
and ott. 


and the new 20-MHz COMPAO PORTABLE 386" 


to run at its maximum speed. vantage of 386 technology. And And from now until December 
Together, they insure the highest both run new MS-DOS’/BASIC 31, 1987, both computers come 
system performance without Version 3.3 as published by with a free package of new 
sacrificing compatibility with Compaq. With it, our new porta- X Microsoft. Windows/386 Presen- 
industry-standard peripherals. ble and our new desktop can tation Manager. It provides multi- 

Both computers offer disk break the 32-megabyte limit on tasking and switching capabilities 
caching. Both offer the most file sizes that handcuffs other with today's DOS applications to 
memory and storage within their ^ PC's, allowing you to build files make you more productive. But 
classes. Both let you run soft- up to the size of your entire fixed that's just the beginning. To find 
ware being written to take ad- disk drive. out more, read on. 
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System Board with 20-MHz Cache Memory Controller 


135-MB Тире Backup 


Weitek Coprocessor Board 


20-MHz 80386 processor 


300-MB Fixed Disk Drive 


16 MB nf 32-bit RAM 


The most powerful personal 


The question wasn’ 
but how to get the 


computer in the world 


The COMPAQ DESKPRO 386/20 
is an impressive 50% faster than 
16-MHz 386-based personal 
computers. Even more impres- 
sive is the fact that it's up to 25% 
faster than other 20-MHz 386's. 
That's because the processor is 
just one small part of how the 
COMPAQ DESKPRO 386/20 
outperforms every other PC 


in the world today and even 
many minicomputers. 

The big reason is the new 
COMPAO Flexible Advanced 
Systems Architecture, which 
optimizes overall system 
throughput while maintain- 
ing full compatibility with 
industry-standard peripherals. 
It does this by combining an 


advanced memory caching 
scheme with memory and 
peripheral buses that operate 
concurrently. 

Complementing the speed of 
the microprocessor is the new 
advanced 20-MHz Intel® 82385 
Cache Memory Controller. Like 
an efficient secretary that keeps 
frequently used information 
close at hand, it allows the 
microprocessor to operate at 
O-wait states 95% of the time. 

While one bus handles these 
high-speed operations, another 
simultaneously handles periph- 


It simply works better. 


how to get to 20 MHz, 
most out of 20 MHz. 


erals operating at the industry- 
standard 8 MHz. 

This flexible approach allows 
you to dramatically increase 
system throughput while pre- 
serving your investment in mon- 
itors, disk drives, and expansion 


boards. It can also accommodate 


today's and tomorrow's most 
advanced peripherals without 
constraining their performance. 
Take options like our new 
Weitek™ Coprocessor Board. 
Never before offered in a PC, 
it can increase the speed of 
calculation-intensive, engineer- 


ing and scientific applications 
by a factor of six, giving the 
COMPAO DESKPRO 386/20 
the performance of a dedicated 
engineering workstation at a 
fraction of the cost. 

Compaq also provides 130- 
and 300-Megabyte Fixed Disk 
Drives with some of the indus- 
try's fastest access times. And 
when used with disk caching 
software, they represent the 
highest-performance storage 
subsystems available. 

As for memory, Compaq 
offers 32-bit high-speed RAM. 


One full megabyte comes stan- 
dard and is expandable to 16 
megabytes without using an 
expansion slot. Plus, we in- 
cluded the COMPAO Expanded 
Memory Manager. It supports 
the LIM standard so your soft- 
ware can break the 640-Kbyte 
barrier even before OS/2™ is 
released. 

As tasks become more com- 
plex and users demand more 
advanced capabilities, Compaq 
responds by raising the standart 
of performance in personal 
computing. 
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Everyone expected Compaq 


Pound for pound, it 1s the 


world's most powerful computer 


-ompag has long been recog- 
ized as the world leader in both 
30386 technology and portable 
zomputing. So it isn't surprising 
hat we would combine the two. 

But no one expected the new 
-OMPAQ PORTABLE 386 to run 
ıt 20 MHz. And по one even 
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dreamed that it would offer 100 
megabytes of storage, disk cach- 
ing, and much, much more. 
Our newest 20-lb. portable 
computer goes far beyond an 
80386 microprocessor with a 
handle. It's not just the most 


advanced portable in the world. 


But no one 


Pound for pound, it's the world's 
most powerful computer. Period. 
Like the recent COMPAQ 
PORTABLE ШЇ“ which changed 
the shape of full-function porta- 
ble computing, the COMPAQ 
PORTABLE 386 makes no com- 
promises. It offers more speed, 
memory, storage and features 
than any other portable PC. It 
runs your current software up to 
2596 faster than 16-MHz 386 
PC's. Beyond that, its perform- 
ance in calculation-intensive 


) introduce a 386 portable PC. 
xpected all this. 


00-M B Fixed Disk Drive 


ыш» мы! ше. 40-MB Tape Backup 


CT) 


20-МН2 80386 processor 


10 MB of 32-bit RAM 


applications is increased even 
more when you add an optional 
20-MHz 80387 coprocessor. 

Memory? Get one megabyte 
of 32-bit, high-speed RAM stan- 
dard or go as high as 10 MB inter- 
nally. And like all of the 
СОМРАО 386-based PC's, it fea- 
tures the COMPAO Expanded 
Memory Manager. 

With our high-performance 
100-megabyte internal fixed disk 
drive, you can actually fit 500 Ibs. 
of data-filled pages into a 20-Ъ. PC, 


unsurpassed storage for a porta- 
ble. If that's too much for you, we 
also offer a 40-megabyte model. 


We've become famous for build- 


ing desktop computer capabilities 
into our portables without leav- 
ing anything out. The СОМРАО 
PORTABLE 386 is more proof. It 
has a high-resolution, 640 x 400, 
10-inch plasma display; a full- 
size, portable enhanced key- 
board; two industry-standard 
expansion slots in a lightweight, 
optional plug-on unit; a choice 


2400-baud Hayes-compatible modem 


51-inch 1.2-MB Diskette Drive 


between an optional 2400- or 
1200-baud Hayes-compatible 
modem: a full-size 54-inch 1.2- 
MB diskette drive; even an op- 
tional 40-MB tape backup. 

These features, combined 
with the ultimate in portable 
performance, make the 
COMPAO PORTABLE 386 the 
biggest PC this small. 
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Compaq moves you ahead 
without leaving you behind. 


Compag offers the most complete 
line of high-performance 386 
solutions. They all run industry- 
standard software and hardware, 
protecting the investments you've 
already made. 

At the same time you won't be 
left behind when other technolo- 
gies become important. Multi- 
task with existing applications 
using Microsoft Windows/386 
Presentation Manager. Add VGA 
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graphics if you wish. Run OS/2 
when it's available. And now 
3!/-inch drives are even ап op- 
tion for our desktops. 

We optimize the most ad- 
vanced technology while main- 
taining compatibility with the 
past, present and future. This 
makes COMPAQ PC's a wise 
decision for serious business 
users. Because at Compaq, we 
don't burn bridges, we build them. 
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See the COMPAO DESKPRO 386/20 
and COMPAO PORTABLE 386 at an 
Authorized COMPAO Computer Dealer. 
And from now through December 31, 1987, 
get Microsoft Windows/386 Presentation 
Manager free when you buy a 386-based 
COMPAQ computer. For more informa- 
tion, call 1-800-231-0900, Operator 40. 
In Canada, call 416-733-7876, Oper- 
ator 40. 

Weitek™ Lotus? Intel? Microsoft® MS-DOS’ 
Hayes? and OS/2™ are trademarks of their 
respective companies. 


©1987 Compaq Computer Corporation. 
All rights reserved. 
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Split Decisions 


Ezra Shapiro 


On the fence. Undecided. Up 
the creek. If I had more hair, 
Га be scratching my head, but I 
don’t want to damage the few 
remaining follicles. This 
month’s lineup consists of 
products that are neither clear 
winners nor unequivocal losers. Some 
days I feel like praising all of them; at 
other times, I think about pushing the lot 
of them offa bridge into a river. Read оп; 
you'll see what I mean. 


WordStar, Yet Again 

Yes, I know it’s late, but it’s taken me 
about six months to get my hands on a 
copy of WordStar Professional 4.0 
(MicroPro, $395). At this point, with 
MicroPro making noises about version 
5.0 “around the end of the year,” the 
question is whether to buy the current re- 
lease or wait for the new one. Normally, 
Га recommend waiting, but this time it’s 
not so simple. It all depends on your rela- 
tionship with WordStar. 

I'll start with the easiest case: If you've 
never used WordStar, you might as well 
hold off (unless you've just bought your 
first computer and are desperate). I'd be 
willing to bet that version 5.0 will have 
many new capabilities, among them 
multiple windows, automatic paragraph 
reformatting, and drivers for PostScript 
laser printers, all of which are desirable 
features lacking in the current product. 
At that point, WordStar should be able to 
compete with any of today’s state-of-the- 
art word processors. 

I’ve no doubt that there will be a re- 
duced-price upgrade from 4.0 to 5.0, but 
you'll have to hassle with the post office. 
You've lived without it until now, and a 
few more months won't kill you. 

But what if you already own WordStar 
3.31? At $89 (plus $5 for shipping and 
handling), the upgrade to 4.0 looks at- 
tractive. However, I have mixed feelings. 

WordStar 4.0 is certainly a spiffy suc- 
cessor to earlier incarnations. You’ve 
probably seen a list of all the enhance- 
ments by now: an undelete command, 


A new WordStar, 


a portable integrated package, 


and an editing tool 


support for DOS path names, math func- 
tions, macros, multiline headers and 
footers, automatic indexing, simple 
drawing and access to the full 256-char- 
acter extended IBM set, a longer list of 
supported printers, background mail- 
merge printing, automatic indentation for 
programs, use of all 40 function keys, and 
so ОП. 

I’m particularly impressed with the 
new installation programs; you can 
change anything. MicroPro even throws 
in a copy of Microlytics’ Word Finder 
pop-up thesaurus, which by itself is al- 
most as expensive as the entire upgrade 
package. 

My reservations have to do with the 
scope of the improvements. There’s a lot 
to learn—there are so many new com- 
mands that they don’t all fit into the on- 
screen menus; you're going to have to sit 
there with a copy of the quick reference 
card for a while. If you've got the old 
WordStar command set engraved in your 
brain, coping with the new stuff is going 
to be mildly disquieting. You'll no longer 
be able to trust your reflexes. 

The effect is nowhere near as unset- 
tling as switching to WordStar 2000, but 
it is a bother. When deciding on whether 
to get the upgrade, be sure to consider the 
shock to your nervous system. 

You should also think about the issue 
of trust. I've never been able to really 
crash old WordStar during years of heavy 
use. I'm not quite so confident with new 
WordStar. I tried all the usual tests, even 
deleting a 200K-byte column from a 
430K-byte file, and WordStar 4.0 didn't 
flinch. And it was a lot quicker than 
3.31. But I couldn't help feeling a little 
edgy. | 

So I urge you to balance the wonderful 
list of new goodies against your need for 


the ease of coping with an idio- 
syncratic but loyal old friend. If 
your only problem with Word- 
Star 3.31 is the embarrassment 
you feel when you admit to 
others that you're still using an 
"ancient" word processor, $94 
will buy you a session or two with a good 
psychotherapist or hypnotist. 


Filling a Gap 

Next, we have WordPerfect Executive 
(WordPerfect, $249), an integrated pack- 
age designed for MS-DOS laptop com- 
puters. It includes a small word proces- 
sor, a calculator, a spreadsheet, an 
appointment calendar, a to-do list, a tele- 
phone directory, and an electronic card 
file. You run the individual units from a 
simple shell program. The integration 
lets you keep as many of the modules as 
you need resident in RAM for rapid 
switching, and a clipboard buffer lets you 
cut and paste between modules. 

Everything about this product reflects 
WordPerfect’s usual high standards. The 
program runs without a hitch, and users 
of other WordPerfect packages will find 
the environment comfortingly familiar. 
Though WordPerfect Executive lacks 
communications features, you can install 
any popular telecommunications package 
to run as a module under the WordPerfect 
Executive shell. Documentation is brief 
but thorough, and it’s written to be idiot- 
proof. 

As with many integrated products, the 
components of WordPerfect Executive 
are weaker than other stand-alone appli- 
cations. The word processor is effective 
for short documents, but it can’t perform 
many of the more sophisticated functions 
of WordPerfect 4.2. 


continued 


Ezra Shapiro is a consulting editor for 
BYTE. Contact him at P.O. Box 146069, 
San Francisco, CA 94114, or on BIX as 
"ezra. " Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquir y. 
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The spreadsheet can import Lotus 
1-2-3 worksheets, but kiss your 1-2-3 
macros good-bye. You'll also lose a num- 
ber of 1-2-3's most powerful functions 
(like @IRR, @DDB, and @STD), as well as 
some surprisingly basic ones (like 
@ISERR, @RAND, and @TRIM). The other 
modules are solid, but don’t expect to 
construct elaborate databases with the 
card filer. 

But as elegantly integrated as this prod- 
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uct is, who needs it? The appeal of MS- 
DOS laptops is the ability to take the 
same software on the road that you use in 
your office. Why not prepare a disk with 
SideKick and Lotus 1-2-3 and include a 
word-processing add-in like Turner 
Hall’s 4-Word or Blossom’s Write-In? Or 
how about Framework or Symphony if 
you want integration? Why limit yourself 
to the simpleminded WordPerfect Execu- 
tive modules? Beats me. 


Items Discussed 


Wali INGAGU I, WS 


(415) 492-3200 
Inanirv 020 


WordPerfect Exec itive ............ $249 
WordPerfect Corp. 

288 West Center $! 

Orem, Utah 84057 

(801) 2 

Inquir: 


Мага _.. ... £395 


33 San Pablo 
зап Rafael, ( 
415) 499-12 
Inquiry 942 


My theory is that the company is try- 
ing to plug the holes in its product line; 
WordPerfect Executive might be a re- 
sponse to Lotus Metro and the Borland 
line of pop-ups. Or perhaps some loyal 
WordPerfect customers have requested an 
easy integrated package that looks and 
feels like WordPerfect (the word proces- 
sor). Whatever the philosophy behind the 
software, though, I can recommend it 
only to die-hard WordPerfect fanatics. 

As the King of Siam said to Anna, “Isa 
puzzlement. ” 


A Small Circle of Editors 

Editing text on a personal computer has 
up to now been pretty much a one-person 
job. It’s so easy to modify things. But if 
you’ve wanted to add your coworkers into 
the process, life has been tough—you’ve 
had to pass around copies of both your 
original and the revised version and pray 
that your readers could spot the changes. 
For Comment (Broderbund, $195) is an 
MS-DOS software product intended to 
facilitate group-editing projects. 

For Comment is not a word processor. 
You take your original document and 
feed it into the program. The software lets 
readers make comments and suggest 

continued 
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Drives Supported 

The PERSTOR 200 Series Controllers 
work with your CDC*, Maxtor*, Mini- 
scribe*, Newbury Data*, Rodime*, Sea- 
gate"...probably the drive you currently 
have or the one you're planning to buy. 


*CDC is a trademark of Control Data Corporation 
Maxtor is a trademark of Maxtor Corporation 
Miniscribe is a trademark of Miniscribe Corporation 
Newbury Data is a trademark of Newbury Data, Inc. 
Rodime is a trademark of Rodime Incorporated 
Seagate is a trademark of Seagate Technology 
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D TWICE THE CAPACITY 


The PERSTOR 200 Series Advanced RLL Controllers 
double the storage capacity of your hard disk drive- 
almost any disk drive in almost апу system- 

so you can extend the life of your drive. 

We give you what the other guys don't- 

more versatility and greater capacity. 


AT Compatibility 

The same PERSTOR 200 Series Controller 
that runs in your PC or XT works in your 
AT, AT compatible, or 386 machine, and 
will effectively yield up to a two-fold 
increase in performance on your AT. 


90% to 100% Increase in Storage 

The Model PS180 Controller turns your 
20mb drive into a 39mb drive, and the 
Model PS200 Controller turns your 20mb 
drive into a 43mb drive, instantly upon 
formatting. 


PERSTOR’ 


Sensible solutions for your hard disk problems 
Perstor Systems, Inc. 7825 E. Redfield Rd., Scottsdale, AZ 85260 (602) 991-5451 
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We'll let you in on a secret. If the small 
computer you're using has a hard disc drive 
memory, chances are that drive was made 
by Seagate. 

There's a reason for this —actually over 
4 million reasons. (That's the number 
of hard disc drives Seagate has shipped to 
quality-conscious customers throughout 
the world.) 

Why are we telling you this? 

So you can be sure you gel Seagate quality 
in your new computer, disc memory upgrade 
or add-on. 

The name on the outside may be different, 
but now that you know the difference, 
make certain that the name on the inside 
is SEAGATE. 

Seagate Technology, 920 Disc Drive, 
Scotts Valley, CA 95066. 800-468-DISC 
(800-4.68-DISK in California) 


SS Seagate 
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Craig Slayter 

General Manager 

Phoenix Technologies 
Peripheral Systems Division 


A Software 
Business can 
profit from a 
Hawaii location. 
Let us show 

you how. 


МППР 
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“Software is my 
business. Why is 
our company 

in Hawaii?" 


я’, 


markets IBM PC and Apple Macintosh 

software that controls over 100 different 
printer and plotter models. We've been awarded 
contracts for device driver software by such 
major manufacturers as Microsoft, Epson, 
Hewlett-Packard, Intel, NEC, Ricoh, Texas 
Instruments and Xerox. 

"With customers like that, the question 

isn't why do I work in Hawaii, but why live 
anywhere else?" 


Mililani Technology Park 

Mililani Technology Park is an important 
location to consider for a software venture and 
other high technology enterprises as well. 

MTP's design has won the prestigious 
"Golden Nugget Award" from the Pacific Coast 
Builders Conference. A development of Castle & 
Cooke, MTP is itself part of a planned residential 
and commercial development which already 
provides homes for 26,000 people. 

The Park is within a half hour's drive from 
the University of Hawaii, Honolulu International 
Airport and major military installations. 

For more information on Mililani 
Technology Park and the high-quality, low-cost 
work force in Hawaii, write or call: 

Mililani Technology Park 
P.O. Box 2780-B 
Honolulu, Hawaii 96803 
(808) 548-4885 


66 Ox: division of Phoenix Technologies 


Mililani Technology Park 


Technology Center for the Pacific 
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changes by selecting commands from a 
short Lotus-like menu. The remarks are 
then displayed in the lower half of your 
screen; for comparison, the untouched 
original remains in the top portion.. When 
everyone is done sniping, For Comment 
lets you incorporate modifications to the 
original, then spits out the new version 
formatted for your word processor. It’s as 
easy as that. 

The software license for the product 
gives you one copy of an "author's" pro- 
gram, which provides the tools for ini- 
tiating and ending the process; you can 
distribute 15 copies of a "reader's" pro- 
gram, which lets people comment on 
your deathless prose. 

What's good about this product is that 
it’s currently the only way to perform 
group editing on a PC without massive 
headaches. On that basis, I recommend it 
highly. But as I worked with For Com- 
ment, I kept thinking how much easier it 
would be to make suggestions in blue 
pencil on a hard copy of the manuscript. 
Sheesh! I'm supposed to be a champion 


' of new technology, and here I am spurn- 
'ing the wave of the future and looking 


longingly at pencil and paper. 

Recommendations? For Comment 
works flawlessly, and it's ideal for edit- 
ing scenarios where you need the control 
of keeping things in the computer. The 
software is particularly suited to net- 
worked environments. But for raw speed, 
ease of interface, and intuitive, user- 
friendly feel, give me the old-fashioned 
paper approach. 


Into the 4th Dimension, Part 2 

I'm still struggling with my evaluation of 
4th Dimension (Acius, $695), the Macin- 
tosh database-development product. I 
haven't finished my speed testing, but I 
like the software more and more as I work 
with it. 

I'm slowly getting a better feel for the 
program. As I improve my skills with it, 
I'm becoming convinced that 4th Dimen- 
sion represents a new category of soft- 
ware. It is not a database manager as we 
currently define the term, nor is it a pro- 
gramming language. It's a true applica- 
tion-development environment. The 
array of editing and debugging tools 
makes it an ideal package for the database 
programmer who wants to cut the time 
between concept and working applica- 
tion, but the database user who wants an 
address list should probably look to less 
high-powered alternatives. 

I apologize for promising a final rating 
of the program in this month's column, 
but I'd rather take the time to learn and 
understand a product this specialized and 
feature-laden. Bear with me as I continue 
to educate myself. M 
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InterPro 32C 
InterAct 32C 
Inter View 32C 
InterPro 220 InterPro 340 InterPro 360 
Inter Act 220 InterAct 340 InterAct 360 
InterView 220 InterPro 240 inter View 340 Inter View 360 InterServe 200 InterServe 300 


Five MIPS CPU 


GS 
32 colors/4096 
125,000 vectors/sec 


512 PES million 512 ғ. million. 
100.000 vectors/sec 100,000 veclors/sec | 
Double Buffered Double Buffered 


Graphics 
Image 


80186 80386 80186 80386 
1/2 MB memory 2 MB memory 1/2 MB memory 2 MB memory 
Processor Asynchronous SCSI Synchronous SCSI Asynchronous SCSI | Synchronous SCSI 
1.2 MB/sec 4 MB/sec 1.2MB/sec 4 MB/sec 


"156 (up to 7 x 156) 


Pipelined, double- 
precision ЕРЕ, 8 МВ 
memory, 1 MB 
writable control N/A Optional 
store, 22 double 
precision megaflops 
processor 


VME Card ШЕТІ е —: Optional Card Adapter 


Operating 
System UNIX System V.3 


| Networking | IEEE 802.3 (Ethernet) with XNS. TCP/IP 


NFS. RFS (Optional) 


Environ V (Standard) and X Windows (Optional) 


*32C models come with standard 6 MB memory and an 80MB internal disk drive. 
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One Madison Industrial Park © Huntsville, AL 35807-4201 
1-800-826-3515 or 205-772-2700 


Intergraphis a registered trademark of Intergraph Corporation. Unix and RFS are trademarksof AT&T Bell Laboratories, 
Ethernet is a registered trademark and Х№ is a trademark of Xerox Corporation. NFS is a trademark of Sun Microsystems. Inc. 
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Intergraph believes this information to be accurate as of its publication date. Such information is subject to change without notice 
and is subject to applicable technical product descriptions. Intergraph is not responsible for any inadvertent errors. 
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Introduction 


Workstation Technology 


echnology, as a general rule, migrates downward, from 

the exotic to the ordinary. Think of the evolution of color 
TVs, from crude, prohibitively expensive neighborhood 
status symbols to the commonplace appliances of today. 

Computer technology has followed a similar path, from 
exotic university-built machines to time-sharing systems, 
minicomputers, and today’s workstations and personal com- 
puters. At every step, the size of computers diminished, 
prices dropped, and performance increased dramatically. 

Although distinct classes of machines still exist, the dis- 
tinction between high-end personal computers and low-end 
workstations is blurring. The demand for more computing 
power and graphics has driven personal computer technol- 
ogy along a development path parallel to that of work- 
stations. 

Workstation manufacturers are trying to lure personal 
computer users into their arena, particularly the IBM 
PC-based group. Apollo’s Domain 3000, IBM’s RT PC, 
Sun’s 3/160, and Xerox’s 6085 system all contain PC AT- 
compatible interfaces. Personal computer manufacturers 
like Apple, Compaq, Tele Video, and even IBM are bringing 
systems to the market based on the same 32-bit CPU chips 
used in some low-end workstations. In this In Depth section, 
we'll shed some light on these distinctions and show the ad- 
vantages and shortcomings of various systems. We'll also 
look at some advances in computer technology that apply to 
the worlds of both personal computers and workstations. 

A Resource Guide included in this section contains a sam- 
pling of workstation manufacturers and their products. 

In *A World Of Workstations," Phillip Robinson looks at 
the cost and capability overlap between personal computers 
and workstations, and the areas where high-end personal 
computers are still lagging behind workstations. You'll get a 
glimpse of planned developments designed to maintain the 
workstation's rapidly eroding “capability edge.” 

Multiple display windows are necessary to keep track of 
the many concurrent processes running in a multitasking en- 
vironment. As another example of the “imitation is the sin- 
cerest form of flattery” idiom, window systems have been 
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developed for some of the high-end personal computers. Our 
second In Depth article, "Comparison of Window Systems” 
by Hal L. Stern, examines the architecture and features of 
four such systems: the Macintosh Toolbox, Microsoft Win- 
dows, the X Window System, and NeWS. 

Engineering technologies such as fluid dynamics, finite- 
element analysis, and aerospace simulation demand high- 
speed, high-resolution graphics capability from a work- 
station. Early workstation designs often incorporated 
proprietary graphics engines and custom-tailored graphics 
software. This createda problem with data interchange when 
different makes of workstations were connected on the same 
network. As a result of this inconvenience, committees were 
formed to standardize the workstation's graphics interface. 

In *PHIGS: Programmers Hierarchical Interactive 
Graphics Standard," Martin Plaehn describes a proposed 
graphics interface standard based on hierarchically con- 
structed graphics images. This standard is a giant step in the 
process of creating a universal graphics interface that will 
benefit all workstation and personal computer users. 

And finally, in *Distributed Processing: The State of the 
Art," W. Anthony Mason describes the latest innovation in 
the domain of workstations: distributing the operating sys- 
tem throughout the network to offload much of the multi- 
tasking overhead from an individual server workstation. 
This article examines two recent experiments in distributed 
processing: the MACH operating system developed at Car- 
negie-Mellon University, based on a redesigned Unix ker- 
nel, and the V operating system used at Stanford University, 
which uses a “bus and slot" analogy. 

In the very near future, the new reduced instruction set 
computer (RISC)-based CPUs, math processors, and graph- 
ics processors now on the drawing boards, or being fabricat- 
ed, are certain to cause a quantum jump in the state of the art 
of workstations and personal computers. And we are certain 
that, even as we go to press, other new developments are 
taking place in the workstation arena. 

— Charles D. Weston and Eva White, 
Technical Editors 


WORKSTATION TECHNOLOGY . 


A World of 


Workstations 


As microcomputers climb the performance curve, 
workstations slide down the price curve 


IN 1980, TECHNICAL professionals— 
engineers, scientists, architects, and de- 
signers—stared glumly at two facts: the 
low power of microcomputers and the 
high prices of minicomputers. Micro- 
computers didn't have the necessary 
CPU power, memory, shared resources, 
or display resolution to handle engi- 
neering tasks. Minicomputers offered 
those characteristics, but they were ex- 
pensive and didn't provide the interactive 
nature and independence of a personal 
system. 

In 1981 and 1982, Apollo Computer 
and Sun Microsystems filled that gap 
with general-purpose workstations, the 
Domain DN 100 and the Sun-1. Tar- 
getted for engineers, these systems had 
high-speed CPUs, large amounts of 
RAM, high-resolution displays, large 
disk memories, and networking to inter- 
connect different engineering stations 
and shared resources such as plotters, 
printers, and file servers. 

Between 1983 and 1986, Apollo and 
Sun grew rapidly. In most cases, they 
sold their systems to OEMs who com- 
bined them with additional software and 
hardware to make specialized engi- 
neering systems for particular markets, 
such as electronic engineering, aerospace 
design, mechanical CAD, artificial intel- 
ligence, computer-aided software engi- 
neering, technical publishing, imaging, 
three-dimensional solids modeling, and 
even financial services. Since 1981, 
many other companies have entered the 
workstation market. Table 1 shows a 
sampling of the general-purpose work- 
stations available today. 


Phillip Robinson 


The Workstation Standard 
Low-end workstations are surprisingly 
similar, even though they come from a 


' variety of companies rooted in different 


parts of the computing business. A base- 
line workstation today typically has a 32- 
bit CPU, 4 to 8 megabytes of RAM, 40 to 
80 megabytes of hard disk space, a mega- 
pixel display, a 10-megabaud networking 
connection, and a demand-page, multi- 
tasking virtual memory operating sys- 
tem. Most workstations are hooked into a 
network and can access a file server. 

Almost all recent workstations have 
been built around the Motorola 68000 
family of microprocessors. This includes 
the Apollo, Sun, and older Hewlett-Pack- 
ard designs. There are some exceptions. 
Digital Equipment Corp.'s VAXstation 
and IBM's RT PC are built around pro- 
prietary chips, and a few 80386-based 
machines have appeared on the market. 

As companies try to squeeze more and 
more cycles per second out of the CPU, 
they have followed three tacks. They can 
simply employ a microprocessor with a 
faster clock. A 16-megahertz 68020 sys- 
tem gives way to a 25-MHz 68020 sys- 
tem. Or, companies can use the next 
more powerful member of a chip family. 
For example, the IBM PC AT (which 
didn't truly qualify as a workstation but 
was pressed into that type of service by 
some engineers) was superseded by the 
80386-based Model 80, which may grow 
to full workstation status. 

Finally, workstation CPU designers 
move to proprietary chips. These are 
often based on RISC (reduced instruction 
set computer) principles. Typical of this 


change is Sun's move to a RISC-based ar- 
chitecture in its recently announced Sun- 
4 series. IBM's RT PC has the RISC 
ROMP microprocessor, while the new 
HP 9000 Series 800 has Hewlett-Pack- 
ard's Precision Architecture RISC chips, 
developed in HP's Spectrum project. 
Even DEC, whose VAXstation has been 
based on the MicroVAX chip—a chip 
implementation of the minicomputer 
VAX architecture—admits that it is look- 
ing at RISC, among other new technol- 
ogies, to create a new workstation 
processor. 

This movement may be in part a re- 
sponse to the impending battle with per- 
sonal computers: Workstation makers 
need some edge, and they won't get it 
using the same CPUS that feed the mass 
production of IBM, Compaq, and Apple. 

While personal computers often mea- 
sure CPU performance by the speed of 
the system clock, workstations deal in 
million instructions per second. The 
early systems offered about 1 MIPS, and 
that was soon doubled. The latest low- 
end workstations, such as the Apollo Do- 
main Series 4000, claim approximately 
4-MIPS performance, and that level will 
probably double in the next generation of 
low-end machines. The new Sun-4, 
which at nearly $40,000 (in minimum 
configuration) is not a low-end machine, 
claims 10-MIPS speed. 


continued 


Phillip Robinson is a contributing editor 
for BYTE and an editor of Desktop Engi- 
neering News (P.O. Box 40180, Berke- 
ley, CA 94704). 
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Table 1: A sampling of low-end workstation offerings. Most companies offer a variety of options for hard disks, network 
interfaces, display sizes, and, in some cases, high-performance graphics. A family of workstations will share the same 
networking hardware and software, and operating system. Networking hardware for the IBM Model 80 or Compaq Deskpro 
386 is not directly available from these vendors, but many third-party vendors supply these options. 

MIPS RAM RAM 


Company Model Price CPU FPU (Mb) expandable 
Apple Computer Macintosh |! $4796 16-MHz 68020 16-MHz 68881 2 2 8 
$12,184 16-МН2 16-MHz 2 8 8 
Compaq Compaq Deskpro 386 
Model 40 $7245 16-MHz 80386 16-MHz 80387 N/A 1 10° 
Model 70 $9893 16-MHz 80386 16-MHz 80387 N/A 2 19% 
Model 130 812,545 16-МН2 80386 16-MHz 80387 N/A 2 19" 
IBM IBM PS/2 Model 80 
80-041 $7245 16-MHz 80386 16-MHz 80387 N/A 1 16 
80-071 $9180 16-MHz 80386 16-MHz 80387 N/A 2 16 
80-111 $12,545 20-MHz 80386 20-MHz 80387 N/A 2 16 
IBM RT PC 
6160 Model 10 $7900 ROMP RISC chip 10-MHz NS832081 4.5 1 4 
6150 Model 20 $11,900 ROMP RISC chip 10-MHz М532081 4.5 1 4 
6150 Model 25 $14,050 ROMP RISC chip 10-MHz NS32081 45 2 4 
TeleVideo Systems TeleSTAR/386 
15DL $3995 16-MHz 80386 10-MHz 80287 2.2 4 16 
17C $10,995 16-MHz 80386 10-MHz 80387 2.2 4 16 
19M $9995 16-MHz 80386 10-MHz 80387 2.2 4 16 
19C $12,995 16-MHz 80386 10-MHz 80387 2.2 4 16 
Sun Microsystems Sun-3/50 $4995 15-МН2 68020 16.67-MHz 68881 (opt) 1.5 4 N/A 
Sun-3/60 $12,900 20-MHz 68020 20-MHz 68881 3 4 24 
Sun-3/160 $39,500 25-MHz 68020 20-MHz 68881 4 8 16 
Sun-4/260 $85,500 16.67-MHz Weitek 10 32 128 
proprietary 1164/1165 
RISC chip 
Apollo Computer DN 3000 $4490 12-MHz 68020 12-MHz 68881 1.3 4 8 
812,400 12-MHz 68020 12-МН2 68881 1:8 4 8 
ОМ 4000 813,900 25-МН2 68020 25-MHz 68881 4 4 32 
$18,900 25-MHz 68020 25-MHz 68881 4 4 32 
Hewlett-Packard 9000-318 $7800 16.6-MHz 68020 16.6-MHz 68881 2 4 N/A 
9000-330 $22,100 16.6-MHz 68020 16.6-MHz 68881 2 4 8 
9000-350 $32,900 25-MHz 68020 20-MHz 68881 3.77 8 32 
9000-8255 $42,500 HP Precision Proprietary 8 8 56 
Architecture 
RISC chip 
Digital Equipment VAXstation $4600 20-MHz VAXstation Proprietary 0.9 4 6 
2000 $12,525 ll processor 0.9 4 6 
Masscomp MC 5350 $16,250 16-MHz 68020 16.6-MHz 68881 2 2 4 
MC 5450 $22,250 20-MHz 68020 I20-MHz 68881 25 2 10 
Xerox Xerox 2285 $17,290 16-MHz 68020 68881 25 4 16 
$22,090 16-MHz 68020 68881 2.2 4 16 
NEC Information NEC 1500 $27,500 16.6-MHz 68020 16.6-MHz 68881 2 4 32 


Systems 
* RAM expandable to 10 megabytes on the motherboard. 


* * Under MS-DOS or PC-DOS 2.0 or higher. 
* ** The Presentation Manager will be included with OS/2 version 1.1; availability to be announced the fourth quarter of 1987. 


252 BYTE * NOVEMBER 1987 


WORKSTATIONS 


a ———_—_ __—_—_—_—_— ___—__—_.— 
Ны” a ЕЕ} 


паии 


Networking 
Hard Operating Window AT-compatible 
disk Screen size Resolution Hardware Software System environment card option 
(800K floppy) 12" mono 640 x 480 AppleTalk AppleTalk Mac Mac Yes 
80 13” color 640 x 480 AIUX (Unix) 
40 12" mono 640 x200 N/A MS-DOS, Xenix MS-Windows * * Not necessary 
720х350 
70 13" EGA 640х350 
color 720х350 
80 13" ЕСА 640х350 
color 720х350 
44 12" mono 640х480 М/А PC-DOS 3.3, MS-Windows, * * Not necessary 
70 12" color 720х400 OS/2 Presentation 
115 16” color 1024 x 768 Manager" * * 
40 12" mono 720x512 Token-Ring AIX (Unix) X Window Yes 
40 12" color 720х512 
70 15" mono 1024 x 768 
Diskless 15" mono 1280 x 1024 Ethernet Microport's X Window Yes 
40 17" color 1280x1024 RFS,NCS DOS Merge-386 
71 19" mono 1280x1024 (Unix & DOS) 
71 19" color 1280x1024 
Diskless 19" mono 1152x900 Ethernet Sun OS NeWS, Yes 
71 16" color 1152x900 (Unix) X Window 
141 19" color 1152x900 
560 19" color 1152x900 
Diskless 15" mono 1024x800 Ethernet Aegis, X Window, Yes 
80 15" color 1024 x 800 Domain/IX NeWS 
Diskless 19" mono 1280x1024 (Unix) 
80 15" color 1280x 1024 
Diskless 17" mono 1024x768 Ethernet HP-UX (Unix) X Window Yes 
80 16" color 512x400 
131 19" color 1280x1024 
131 19” color 1280 x 1024 
Diskless 15” mono 1024 x 864 Ethernet DECnet, — Ultrix (Unix), X Window Yes 
159 15" color 1024x864 VAXcluster, VMS 
NFS 
71 12" color 640 x 480 Ethernet TCP/IP, RTU (Unix) MC-Windows No 
71 19" mono 1152x910 X.25 
86 19” mono 1024 х792 Ethernet TCP/IP, Berkeley Proprietary NO 
86 19" color 1024 x792 XNS Unix 4.3 
86 20" color 1280x1024 Ethernet TCP/IP, Unix NEC Window Yes 
NFS System V Manager 
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One factor that has long distinguished 
workstations from microcomputers is 
their high-speed floating-point (FP) pro- 
cessing. Most have some special hard- 
ware for increasing FP mathematics— 
calculations that are frequently per- 
formed in graphics manipulations and in 
scientific equation solving. The less ex- 
pensive machines depend on FPP (float- 
ing-point processor) chips—coproces- 
sors that work with the main CPU. The 
more expensive machines sometimes of- 
fer FPP add-on boards and even special- 
purpose vector accelerator processor 
boards. 

Workstations built around the 68020 
most often use the Motorola 68881 FPU 
(floating-point unit) chip as the FP co- 
processor. Systems built around the 
80386 use the Intel 80287, the Intel 
80387 (since it became available in mid- 
1987) and eventhe high-power Weitek FP 
chips. The TeleVideo system, for exam- 
ple, offers a choice of the 80387 or the 
Weitek chips. As workstation perfor- 
mance improves, there will undoubtedly 
be a push in FPPs similar to that in CPUs, 
with proprietary designs replacing some 
commercial FP chip components. 

Many engineering programs are large 
and make considerable use of interactive 
graphics. Engineers often depend on 
multitasking to let them get work done 
while long, compute-intensive tasks run 
in the background. All these factors lead 
to a huge demand for memory. As this ar- 
ticle was written, the clear standard was a 
minimum of 4 megabytes of RAM and 40 
to 80 megabytes of hard disk space. With- 
in 18 months, by early 1989, the new 
standard will probably be 8 to 16 mega- 
bytes of RAM and 120 to 350 megabytes 
of hard disk space. The workstation chal- 
lengers from the personal computer 
world are in this ballpark, but so far they 
fall short, with only 1 to 2 megabytes of 
RAM and 20 to 40 megabytes of hard 
disk space. 

All workstations offer multitasking 
through the OS and have hardware archi- 
tectures to generate excellent multitask- 
ing performance. For instance, most new 
systems have cache memories for the 
CPU, with 8K bytes of cache now becom- 
ing a standard. | | 

The first workstation feature that many 
engineers fall in love with is the large 
display. The least expensive systems 
sometimes have 15-inch screens, but 19 
inches has become the standard. This 
large screen allows practical use of sever- 
al windows at once. To make that possi- 
ble, the screen resolution is typically in 
the megapixel range. This works out to 
about 1024 by 1024, with the Sun-3/50M 
offering 1152 by 900, the Apollo Domain 
Series 3000 having 1024 by 800, and the 
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Domain Series 4000 offering 1280 by 
1024. Personal computer systems such as 
the IBM PS/2 Model 80 and the Mac II 
have standard resolutions ranging from 
about 640 by 480 to 720 by 400. 

While the least expensive systems pro- 
duce monochrome displays, all the fam- 
ilies also offer color graphics, with 4, 6, 
or 8 bit planes for color. The high-perfor- 
mance graphics workstations offer as 
many as 24 bit planes for color. Future 
low-end systems will no doubt imitate 
today’s high-end systems and offer more 
bit planes for color or gray scale. 


Software Layers 

The most uniform facet of technical 
workstations is the OS. Almost all use 
some adaptation of Unix that combines 
System V features with elements of 
Berkeley 4.2. Apollo began with the pro- 
prietary Aegis OS, but later introduced 
Unix and admits now that almost all new 
applications programs for the Apollo are 
Unix-based. 

Sun workstations have used Unix all 
along: One of Sun’s four founders came 
directly from Berkeley and the Unix 4.2 
project. DEC offers both Unix and VMS, 
its own proprietary OS, which has a long 
history in scientific computing because of 
the popularity of DEC’s minicomputers. 

The new entrants from the personal 
computer field, such as Apple and Tele- 
Video, realized the importance of Unix 
and are offering it alongside their own 
OSs (Apple's Мас OS and TeleVideo's 
version of MS-DOS). There are grum- 
bles in the engineering community about 
the suitability of Unix for technical com- 
puting tasks, but there is little disagree- 
ment that it is the standard. 

Most Macintosh users would quickly 
feel at home working on a workstation, 
for almost all systems employ a window- 
ing manager for software. Two window- 
ing environments are fighting for recog- 
nition as the standard. Sun is promoting 
NeWS (network-extensible windowing 
system), while Apollo, DEC, Hewlett- 
Packard, and many others are supporting 
the X Window System, a package created 
at MIT as part of the Athena project. 
Both of these windowing systems are net- 
work-based client-server systems and 
have the advantage over kernel-based 
windowing systems of letting tasks share 
displays in a network of heterogeneous 
machines. 

A fast, integrated network is vital if 
you want to exchange complex graphics 
files between systems; to share expensive 
plotters, printers, large optical disks, and 


_tape drives; to send electronic mail back 


and forth; and even to be able to upload 
CPU-intensive tasks to a minicomputer 
or other system in a hierarchy. Ethernet is 


a broadly used hardware standard for net- 
working among workstations. But there 
are other networks, ranging from the in- 
expensive but slow AppleTalk of the 
Macintosh family, to the somewhat faster 
Token-Ring of the IBM clan. 

In networking software, Sun has been 
fairly successful in turning its NFS (net- 
work file system) protocol into an indus- 
try standard. NFS lets different machines 
on the same network share files and mes- 
sages. The Unix that most workstations 
employ offers an AT&T network protocol 
called RFS (remote file sharing). Apollo 
offers NCS (network computing system), 
a set of tools to help support data and pro- 
gram distribution across a network. DEC 
has the proprietary DECnet. 

Because of the importance of net- 
works, many workstation makers also 
produce servers—customized worksta- 
tions dedicated to serving as a central 
node of a network. These systems have 
larger disks and memory configurations, 
as well as larger cache memories, than 
the regular workstations. Apple has soft- 
ware that transforms one of its systems 
into a server, but this doesn’t match the 
performance of a hardware server. IBM’s 
family doesn’t offer a particular server 
either, whereas Apollo, Sun, and Hew- 
lett-Packard have extended their families 
to include servers. 


Workstations on Parade 

There are three distinct subcategories 
within the general-purpose workstation 
market. At the bottom in price and per- 
formance is the personal computer, rep- 
resented chiefly by the new 386-based 
DOS machines and the Macintosh II. In 
the middle are the low-end conventional 
workstations, machines that cost from 
$5000 to 520,000. At the top are the 
high-end graphics workstations, which 
are priced near or above $50,000 and 
offer color graphics performance beyond 
the ability of their low-end cousins. 


Personal Computer Contenders 
Although the 32-bit microcomputers of 
today, such as the Compaq Deskpro 386, 
the IBM PS/2 Model 80, andthe Macin- 
tosh II, represent or promise a new per- 
formance level for microcomputers, in 
display resolution, network speed and in- 
tegration, and OS, they don’t yet have 
enough power to serve as technical work- 
stations. But they remove some of the old 
memory constraints and closed architec- 
ture of previous systems. The hard disk 
size and CPU speeds almost qualify Юг. 
workstations, and the memory space of 
the Macintosh could qualify, though cur- 
rently the Macintosh doesn’t ship with 
enough RAM. 


continued 


Spectrum Software’s MICRO-CAP II® is 
fast, powerful, and feature rich. This fully 
interactive, advanced electronic circuit 
analysis program helps engineers speed 
through analog problems right at their 
own PCs. 

MICRO-CAP II, which is based on our origi- 
nal MICRO-CAP software, is a field-proven, 
second-generation program. But it's dra- 
matically improved. 


Schematic Editor 


MICRO-CAP II has faster analysis routines. 
Better resolution and color. Larger librar- 
ies. All add up to a powerful, cost-effective 
CAE tool for your PC. 


The program has a sophisticated inte- 
grated schematic editor with a pan capa- 
bility. Just sketch and analyze. You can step 


Circle 283 on Reader Service Card 
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Transient Analysts 


component values, and run worst-case 
scenarios—all interactively. And a 500-type* 
library of standard parts is at your finger- 
tips for added flexiblity. 

MICRO-CAP II is available for IBM® PCs 
and Macintosh.” The IBM version is CGA, 
EGA, and Hercules® compatible and costs 
only $895 complete. An evaluation version 
is available for $100. Call or write today for 
our free brochure and demo disk. We'd like 
to tell you more about analog solutions in 
the fast lane. 


BI Integrated schematic editor 

Ш Fast analysis routines 

Ш High-resolution graphic output 

Ш Standard parts library of 500" types 
“ІВМ versions only. 
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MICRO-CAP II. 
The CAE tool with fully interactive 


analog simulation for your PC. 


Ш Transient, AC, DC, and FFT routines 
Ш Op-amp and switch models 

Ш Spec-sheet-to model converter* 

BI Printer and plotter" hard copy 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 


(408) 738-4587 


MICRO-CAP II is a registered trademark 
of Spectrum Software. 


Macintosh is a trademark of McIntosh Laboratory, Inc. 
and is being used with express permission of its owner, 


Hercules is a registered trademark 
of Hercules Computer Technology 


IBM is a registered trademark 
of international Business Machines, Inc. 
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The Mac II claims 2 MIPS of CPU per- 
formance from a 16-MHz 68020 and a 
68881 FP coprocessor, and it comes with 
1 megabyte of RAM and 40 megabytes of 
hard disk space. A version of Unix 
(A/UX) is also available for it. Two years 
ago those specs might have earned a place 
on the bottom rung of the workstation 
ladder; but even then, the slow Apple- 
Talk network connection and 640 by 480 
resolution on a 13-inch color monitor 
wouldn’t have made the grade. Today, 
those features no longer quite rise to the 
level of the low-end conventional work- 


TWO NEW 
DESIGNS! 


stations, though they may help define a 
new sort of entry-level workstation. 

The Model 80 offers superior disk data 
transfer rates and some other features that 
will help it pull away from other 386 sys- 
tems, but it was not shipping in volume in 
mid-1987 and was waiting for an operat- 
ing system, OS/2, that would release it 
from the 640K-byte RAM memory limit 
of DOS. The Compaq Deskpro 386 is in a 
similar boat, though the open architec- 
ture of both systems permits enhance- 
ment with add-on boards for disk storage, 
network interfacing, and high-resolution 
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displays. TeleVideo's TeleSTAR engi- 
neering workstation is also built around 
the 80386, but it checks in with many of 
the characteristics of a conventional 
workstation, such as 4 megabytes of 
RAM and display resolution of 1280 by 
1024 pixels. Its OS, Microport's DOS 
Merge-386, runs Unix System V.3 and 
MS-DOS concurrently. 

The 80386 generation is also turning 
up in a new type of turnkey system. Com- 
putervision, for instance, one of the larg- 
est CAD/CAM vendors in the minicom- 
puter and dedicated-system world, now 
offers a personal computer-based CAD/ 
CAM system called the CV/386, built 
around a 386 DOS computer from Wyse 
Technology. The CV/386 is bundled with 
a software package from Computervi- 
sion, such as Personal Machinist, Person- 
al Engineer, or Personal Architect. 

Intergraph, another big name in dedi- 
cated CAD systems, now sells its work- 
stations as stand-alone units and is 
making a small workstation based on the 
National Semiconductor 32032 proces- 
sor: the InterPro 32. Intergraph claims 1- 
MIPS performance and the ability to up- 
grade to 5 MIPS by replacing the 32032 
with a Fairchild Clipper microprocessor. 

Personal computer plug-ins or add-ons 
inhabit an IBM PC or Mac merely to use 
its power supply and disks. The Levco 
Prodigy systems can transform a Macin- 
tosh into a 68020/68881 machine run- 
ning at several MIPS, and the Opus 
Series 300 Personal Mainframe puts a 
Fairchild Clipper chip set into an IBM PC 
box, claiming 4- to 5- MIPS perfor- 
mance. Definicon has created several 
add-in systems for IBM PCs and compat- 
ibles, such as the 68020 boards that have 
been profiled in BYTE. 


Low-End Workstations 

Four companies can together claim 80 
percent of the low-end workstation mar- 
ket—Apollo, Sun, Hewlett-Packard, and 
DEC—and the first two captured the 
lion’s share of even that 80 percent. Their 
systems have defined the standards and 
are used in applications from publishing 
to chip design. In mid-1987 these compa- 
nies were busy cutting prices and intro- 
ducing new hardware. 


Sun Microsystems 
The first big shot in the current work- 
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less systems such as this are more useful 
in a workstation environment than a disk- 
less PC might be in most PC environ- 
ments, because workstations are almost 
always networked, allowing access to a 
central hard disk. 

Late in July, Sun announced the 3/60, 
a 3-MIPS color or monochrome system. 
The price of the system ranges from 
$7900 for a 1152 by 900 monochrome 
system to $12,900 for a color system with 
the same resolution. Until July, the Sun- 
3/260, which can operate as a stand- 
alone station or as a server, was the top of 
the Sun line, with a 25-MHz 68020, 20- 
MHz 68881, 64K-byte cache memory, 
and 8 megabytes of RAM. This was also 
the Sun system for high-end graphics 
work; it could be enhanced with graphics 
and FPAs (floating-point accelerators). 

But the new top Sun system is the Sun- 
4 "supercomputing" workstation based 
on a new RISC microprocessor. This 
SPARC (scaleable processor architec- 
ture) chip set of a proprietary CPU and 
FPU, and two FPP chips from Weitek 
(the 1164 and 1165), run at 16.67 MHz 
and supposedly churn along at 10 MIPS 
and 1.6 MFLOPS (millions of floating- 
point operations per second). A memory 
cache and controller are also part of the 
architecture, which provides 1 gigabyte 
of virtual memory and as much as 128 
megabytes of RAM. 

In minimum configuration, the Sun- 
4/260 costs $39,900, though you can also 
upgrade a Sun-3/260 through a CPU 
board swap with a $13,900 kit. Sun will 
license the SPARC technology, and sev- 
eral chip companies have already planned 
to sell SPARC chips. The Sun-4 has a 
VAX/VME expansion bus and display 
resolutions of 1600 by 1280 for mono- 
chrome and 1152 by 900 for color. Even 
though it has a different CPU, the Sun-4 is 
source-code compatible with he Sun-3. 

Sun is pressing its “open systems" phi- 
losophy with the Open Systems Network 
(OSN) to tie together all of Sun's prod- 
ucts, its NFS file-sharing protocol, and 
15 NeWS windowing system. These 
products apply to both the Sun-3 and -4 
computers. Sun also offers the PC-NFS 
Programmer's Toolkit to let program- 
mers develop multiuser, multisystem, 
networked applications that can bridge 
DOS and Unix on an Ethernet network. 


Apollo 

Apollo introduced the first workstation, 
the Domain DN 100, and for a long time 
was the leading seller of workstations. In 
1987 Sun passed Apollo in revenues, but 
Apollo fought back by introducing the 
new Domain Series 4000 Personal Super 
Workstation and the DN 590 Turbo 
Graphics Workstation, and by halving the 
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price of the Domain 3000 workstation 
family. The Domain 3000 Personal 
Workstation is about 2 years old and is 
based on a 68020 CPU and 68881 FPU 
with 4 megabytes of RAM, expandable to 
8 megabytes. It runs the Apollo Aegis OS 
or Domain/IX, a Unix that blends System 
V and 4.2. The family also includes the 
DSP3000 Server with 4 megabytes of 
RAM, 348 megabytes of hard disk space, 
and 60 megabytes oftape space. 

The new Domain 4000 Personal Super 
Workstation more than doubles the per- 
formance of the Domain 3000 series—to 
4 MIPS—for the same price the 3000 
held before the June price cuts. These 
systems have a 25-MHz 68020 and a 25- 
MHz 68881 FPU, with the same AT- 
compatible peripherals bus and Do- 
main/IX Unix as the 3000. They add an 
8K-byte virtual cache memory, 1 giga- 
byte of virtual memory address space, 
zero-wait-state operation, and RAM ex- 
pandable up to 32 megabytes using 1- 
megabyte surface-mount dynamic RAM. 

Apollo has also announced a $500 Do- 
main/PC Emulator program that runs 
MS-DOS applications on any Domain 
system, and the Domain/PCI-Ring, a 
combination of hardware and software to 
connect a single IBM PC or compatible 
to the Apollo Token-Ring network. A PC 
using the PCI-Ring can then get at files 
and other resources on the Apollo net- 
work by using MS-DOS commands. 


Hewlett-Packard 

Hewlett-Packard equipment has been 
around laboratories for years, and more 
and more often that equipment included 
microprocessor-based controllers or 
computers. The HP 9000 family consists 
of a wide array of models, the most sig- 
nificant to the low-end workstation mar- 
ket being the 300 and 800 series. In the 
300 series, the 318 is an entry-level, disk- 
less, monochrome system that costs 
$7800. According to Hewlett-Packard, 
the cost will be lowered to $4990 by the 
end of summer 1987. The 330 series con- 
sists of midrange systems offered as 
server, monochrome, or color models. 
The HP 9000 model 350 was announced 
in November 1986 and started shipping in 
January of this year. 

All the Series 350 systems use a 25- 
MHz 68020 CPU and a 20-MHz 68881 
FPU, with a 32K-byte cache, a propri- 
etary bus structure (a VMEbus adapter is 
available), and Hewlett-Packard's 
HP/UX Unix. The 350M is the basic 
monochrome model, with the 350CH 
and 350CX adding two-dimensional and 
three-dimensional wire-frame color 
graphics with a 4-plane frame buffer and 
a two-dimensional accelerator (60,000 
2-D vectors per second, 45,000 3-D vec- 


tors per second) to the 350M base. Hew- 
lett-Packard has also introduced its own 
RISC-based systems: The Series 800 
model 8255 is built on the new Precision 
Architecture CPU and runs at 8 MIPS. 


Digital Equipment 

DEC has been preeminent for years in 
hardware and software for technical and 
engineering workers. However, until 
1986 it lagged behind in workstations, 
leaning more toward minicomputer solu- 
tions built around its VAX systems. But 
by putting the proprietary CPU of the 
VAX onto a chip, DEC was able to intro- 
duce the microcomputer-size MicroVAX 
and later the MicroVAX II. From the 
MicroVAX II, it built the 0.9-MIPS 
VAXstation 2000 workstation, with the 
Micro VAX processor, ЕРО, and 4 mega- 
bytes of RAM. This system runs micro- 
VMS (an operating system originally 
created by DEC for its minicomputers) or 
Ultrix (DEC’s version of Unix). 

In June 1987, DEC joined the parade 
and drastically cut VAXstation prices. It 
then claimed to have created the first 32- 
bit color workstation for less than $8000: 
a diskless VAXstation 2000 with a 15- 
inch monochrome monitor, 1024 by 864 
resolution, 4 megabytes of RAM, and 
software costs $4600, while a color ver- 
sion costs $7900. 

DEC also offered more powerful com- 
puters called VA Xstation II systems, 
based on the same MicroVAX II plat- 
form. These ranged from the VA Xstation 
II entry-level system with 2 megabytes of 
RAM, 71 megabytes of hard disk space,- 
95 megabytes of tape space, and a 19- 
inch monochrome controller to the AI 
VAXstation with 9 megabytes of RAM, 
71 megabytes of disk space, 95 mega- 
bytes of tape space, and LISP. The VAX- 
station II/GPX line runs from a diskless 


_ color system with a 4-plane graphics con- 


troller and 5 megabytes of RAM up to the 
two-screen, 8-plane, color Ultrix system 
with 5 megabytes of RAM, two 8-plane 
graphics coprocessors, and two 19-inch 
monitors. 

In early September, DEC announced 
two new workstations: the VAXstation 
3200 and 3500. The new systems run at 3 
MIPS and fit into the same network as 
older DEC workstations. The base-level 
3200 is a monochrome, diskless com- 
puter with 8 megabytes of RAM. The 
3500 can be configured with 16 mega- 
bytes of RAM, a 19-inch color display, 
and 8 bit planes for graphics. The an- 
nounced performance and price place the 
3200 and 3500 in the same range as the 
Sun-3/260 and the Apollo DN 4000. 

The DEC systems run on Ethernet, 
and all DEC-compatible software runs on 
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any of the systems. As a server, DEC 
offers the VAXserver 100, which is a 
Micro VAX II with an ЕРО, 16 megabytes 
of RAM, 456 megabytes of hard disk 
space, 95 megabytes of tape space, and a 
built-in Ethernet interface. The VAX- 
server can work in the Local Area 
УА Xcluster, DECnet, or NFS/Ultrix 
environments. 

After the big four, there is a second 
tier of companies that have a significant 
slice of the workstation market or have re- 
cently introduced machines backed by 
the experience and resources to grab a 
slice. These companies are listed below. 


Masscomp 

Masscomp specializes in real-time multi- 
processor scientific workstations for col- 
lecting and analyzing data. This puts 
Masscomp computers in a slightly differ- 
ent field from the other technical work- 
stations described in this article. 

The Masscomp 5000 family of 68020- 
based systems includes the 5350 and the 
5450, which can handle multiple users 
running RTU, Masscomp's real-time en- 
hanced Unix thatcombines System V and 
4.2BSD with virtual memory and real- 
time extensions. The 5450 has a 20-MHz 
68020 and a 68881. It has a screen reso- 
lution similar to that of the 5350, but it 
offers optional vector accelerators and 
FPA hardware, along with greater RAM 
expandability and support for more si- 
multaneous users. All 5000-family sys- 
tems are Multibus systems. 


IBM 
Despite the marketing clout of its maker, 
the IBM RT PC didn't grab a big chunk of 
the workstation market after its an- 
nouncement in early 1986. The 4.5- 
MIPS RT is based on a proprietary RISC 
microprocessor, the 32-bit ROMP chip. 
Thereare several models of the RT, of- 
fering different RAM and disk options. 
All have both 8-bit and 16-bit expansion 
slots compatible with the IBM PC AT. 
There is a slot for an optional FPA that 
uses the National Semiconductor 32081 
FPU chip. The RT can work with a vari- 
ety of displays, including the Mono- 
chrome and EGA PC display adapters, 
the 12-inch Advanced Monochrome with 
720 by 512 pixels, the 12-inch Advanced 
Color with 720 by 512 pixels of 16 colors 
from a palette of 64, and the 15-inch Ex- 
tended Monochrome with 1024 by 768 
pixels. The OS that ties the whole thing 
together is, of course, Unix. IBM sup- 
ports the X Window System as a user in- 
terface for the RT. 


Xerox 
Xerox has owned a piece of the worksta- 
tion pie Since its Star computer, one of the 
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inspirations for Apple's Macintosh line. 
The Xerox 228S technical workstation 
houses a 68020, a 68881, and 4 megabytes 
of RAM. Network support includes 
TCP/IP (Transmission Control Protocol/ 
Internet Protocol) and XNS (Xerox net- 
Work system) protocols. Unix is the OS. 


NEC 

Although it had been available in Japan 
for several months as the EWS-E, NEC's 
model 1500 was relabeled for its June in- 
troduction in the U.S. The 1500 is a 32- 
bit workstation running Unix System V 
and built around the 68020. It contains a 
16.7-MHz 68020, a 16.7-MHz 68881, 
and a 68851 PMMU (paged memory 
management unit) chip. The 20-inch 
color monitor yields 1280 by 1024 pixels 
and runs NEC's MultiWindow Feature 
(MWS) environment, with a separate 
68020 for window management with a 
drawing speed of 10K vectors per second. 
The optional High Graphics Feature 
(HGF) accelerator has four NEC image 
pipeline processors to support 256 colors 
from a palette of 16 million and a drawing 
speed of 75K vectors per second. The 
system runs Unix System V and can emu- 
late an IBM 5080 graphics terminal, an 
option common to many of the work- 
stations I’ve described. 


Graphics Workstations 
Three-dimensional solid modeling in 
tasks such as architecture, animation, 
CAM, fluid dynamics, molecular de- 
sign, and aerospace simulation takes 
more graphics horsepower than standard 
workstations can harness. Thus arose the 
high-end graphics workstation. These 
systems often have the same CPU and 
general computer architecture as low-end 
workstations, but they have more mem- 
ory for more bit planes (which translates 
into more displayed colors), along with 
specialized graphics-display accelerator 
hardware. In power or price ($40,000 to 
nearly $100,000), they don't impinge on 
the microcomputer market, so ГЇЇ only 
touch on them here. 

The newest graphics workstation from 
Apollo is the DN 590 Turbo ($57,900), 
which takes a 68020/6888 1 base and adds 
a high-performance FPA and a graphics 
accelerator. The 3DGA graphics acceler- 
ator transforms and clips three-dimen- 
sional coordinates, in 32-bit FP format, 
at up to 130,000 vectors per second. It 
also can render 3000 to 5000 smooth- 
shaded Z-buffered polygons per second, 
and has double-buffering and 16-bit Z- 
buffering. 

Optional graphics accelerators are 
available for the Sun-3/160, -3/260, and 
the -4/260 to make the CXP line of three- 
dimensional graphics workstations. The 


4/260CXP ($57,900) is designed for 
three-dimensional, finite element analy- 
sis or interactive shading, while the 
3/260C XP ($46,900) will do interactive 
wire-frame three-dimensional animation. 
The 3/160 ($32,900) is designed for two- 
dimensional work, such as VLSI layout. 

The HP 9000 model 350SRX 
($54,900) is also a 68020/68881 system 
with added graphics hardware. It has a 
three-dimensional accelerator that 
supports hardware Z-buffering for fast 
hidden-surface removal and Gouraud 
shading while performing 180,000 three- 
dimensional transformations per second. 
It has 4 overlay planes and an 8-plane 
frame buffer that can be increased to 32 
bit planes. The Hewlett-Packard Series 
800 model 825SRX ($69,500) is basi- 
cally a graphics processor added to an 
8255 platform and is dedicated to high- 
speed bit-mapped graphics. 

Silicon Graphics’ IRIS Series 3100 
combines a 68020 general-purpose CPU 
with a team of twelve 10-MHz real-time 
three-dimensional graphics processor 
chips that make up a “Geometry En- 
gine." The Model 3130 can use 32 bit 
planes of image memory for Gouraud 
shading, depth-cueing, Z-clipping, and 
Z-buffering. 


The Workstation Platform 

As the technical workstation market has 
grown, the power of personal computers 
has also grown. In 1987, with the emer- 
gence of 80386-based personal com- 
puters (such as the Compaq Deskpro 386 
and the IBM PS/2 Model 80) and the 
Macintosh II 68020-based. microcom- 
puter, personal computers began to rival 
and even beat the performance of the 
early workstations. Other companies, 
such as TeleVideo, introduced new sys- 
tems based on the 386 chip—systems 
meant specifically to attract technical 
professionals. Yet workstation perfor- 
mance has kept ahead, as companies have 
moved to a new generation of speed and 
memory every 18 months and cut the 
prices of their low-end systems. 

With more and more systems on the 
market, it is harder than ever to choose an 
engineering platform, but the systems 
contain as much computing power as the 
minicomputers of just a few years ago. As 
has been true since microcomputing be- 
gan, what microcomputer users see in 
minicomputers and mainframes today, 
they can eventually expect to see on their 
desktops. What the technical work- 
stations contain today will be the meat 
and potatoes of microcomputers within a 
couple of years. But then, with some of 
the recent price cuts bringing workstation 
prices under $5000, maybe there’s no 
reason to wait even that long. Ш 


HARDWARE RESOURCES: 
Adra Systems Inc. 

59 Technology Dr. 

Lowell, MA 01851 

(617) 937-3700 

Adra 1000 Custom CAD 
Workstation, proprietary CPU, 
AMD 29116 bit-slice graphics 
processor. 

Inquiry 955. 


Advanced Logic Research Inc. 
10 Chrysler Ave. 

Irvine, CA 92718 

(714) 581-6770 

80386-based enhanced PC. 
Inquiry 956. 


Altos Computer Systems 
2641 Orchard Pkwy. 

San Jose, CA 95134 

(408) 946-6700 
68020-based Model 3068, 
30-user, Unix system. 
Inquiry 957. 


Apollo Computer Inc. 

330 Billerica Rd. 

Chelmsford, MA 01824 

(617) 256-6600 

68020-based Domain 3000, 

4000, DN590 Turbo Workstations. 
Inquiry 958. 


Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
68020-based Macintosh Il. 
Inquiry 959. 


Arete Systems Corp. 

2040 Hartog Dr. 

San Jose, CA 95131 

(408) 432-1200 

68020-based Unix workstation. 
Inquiry 960. 


Aries Technology Inc. 

650 Suffolk St. 

Lowell, MA 01854 

(617) 354-0900 

Compaq Deskpro 386-based, 
integrated 3-D CAD system. 
Inquiry 961. 


Compaq Computer Corp. 
20555 FM 149 

Houston, TX 77070 
(713) 370-0670 

Compaq Deskpro 386, 
80386-based PC. 
Inquiry 962. 


Corvus Systems Inc. 

2100 Corvus Dr. 

San Jose, CA 95124 

(408) 559-7000 

Series 386 80386-based network 
file server. 

Inquiry 963. 


Datapoint Corporation 
9725 Datapoint Dr. 

San Ántonio, TX 78284 
(512) 699-7000 

Starship, Deskstar, MINX 
workstations, ARCnet. 
Inquiry 964. 
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Definicon Systems Inc. 

1100 Business Center Dr. 
Newbury Park, CA 91320 

(805) 499-0652 

FAX: (805) 498-3559 
68020-based drop-in boards for 
IBM PC, XT, AT and compatibles. 
Inquiry 965. 


Digital Equipment Corp. 

146 Main St. 

Maynard, MA 01754-2571 
(617) 493-5153 

DEC MicroVAX, MicroVAX II, 
and VAXstations. 

Inquiry 966. 


Hewlett-Packard Co. 

1820 Embarcadero Rd. 

Palo Alto, CA 94303 

HP 9000 Series 300 68020-based 
workstations, HP 9000-8255 
RISC-based workstation. 
Inquiry 967. 


IBM 

(800) 447-4700 

RISC processor-based RT PC, 
80386-based PS/2 model 80. 
Inquiry 968. 


Japan Computer Corp. 

One Bridge Plaza 

Fort Lee, NJ 07024 

(201) 592-6046 

G-5068, G-5568, and G-5668, 
68020-based workstations. 
Inquiry 969. 


Landmark Graphics 

333 Cypress Run, Suite 100 
Houston, TX 77094 

(713) 579-4700 

Intel 80286/80386-based Oil 
Exploration Workstation. 
Inquiry 970. 


Masscomp 

One Technology Park 
Westford, MA 01886 

(617) 692-6200 

MC5350, МС5450, and 
МС5550, 68020-based work- 
stations. 

Inquiry 971. 


NEC Information Systems, Inc. 
1414 Massachusetts Ave. 
Boxborough, MA 01719 

(800) 343-4419 

NEC 1500, 68020-based 
workstation. 

Inquiry 972. 


Prime Computer Inc. 

Prime Park, Mail Stop 15-70 
Natick, MA 01760 

(617) 655-8000 

PXCL 5500, RISC-based 
3-D graphics workstation. 
Inquiry 973. 


Pyramid Technology Corp. 
1295 Charleston Rd. 
Mountain View, CA 94039 
(415) 965-7200 

Pyramid 90 Series 32-bit 
processors. 

Inquiry 974. 


Renaissance Graphics Inc. 

1050 Walnut, Suite 325 
Boulder, CO 80302 

(303) 443-0191 

RGS 640, National 32000 Series 


CPU-based graphics workstation. 


Inquiry 975. 


Silicon Graphics 

2011 Stierlin Rd. 
Mountain View, CA 94043 
(415) 960-1980 

[ris 3030 proprietary 


CPU based graphics workstation. 


Inquiry 976. 


Sord Computer of America Inc. 
645 Fifth Ave. 

New York, NY 10022 

(212) 759-0140 

680XX-based UNIX System V 
workstations. 

Inquiry 977. 


Sun Microsystems Inc. 

2250 Garcia Ave. 

Mountain View, CA 94043 

(415) 960-1300 

Sun-1, -2, -3 (68020-based), and 
SUN-4 SPARC 32-bit RISC-based 
workstations. 

Inquiry 978. 


Tektronix Inc. 

Information Display Group 
P.O. Box 1000, MS 63/635 
Wilsonville, OR 97070 

(503) 682-3411 

TEK 4125, 4128, TEK 4404 Al 
System, and other workstations 
based on various CPUs. 
Inquiry 979. 


TeleVideo Systems Inc. 
1170 Morse Ave. 

P.O. Box 3568 

Sunnyvale, CA 94088-3568 
(408) 745-7760 

TeleStar, Unix-based 80386. 
Inquiry 980. 


Xerox Corp. 

Xerox Sq. 

Rochester, NY 14644 
(716) 423-5078 

Xerox 2285, 6085, 
68020-based workstations. 
Inquiry 981. 


SOFTWARE RESOURCES: 


Autodesk Inc. 

2320 Marinship Way 

Sausalito, CA 94965 

(415) 332-2344 

AutoCAD, CAD/camera, 
computer-aided design software. 
Inquiry 982. 


Celestial Software Inc. 

125 University Ave. 
Berkeley, CA 94710 

(415) 420-0300 
IMAGES-2D, IMAGES-3D, 
static and dynamic anal ysis. 
Inquiry 983. 


Conographic Corp. 

17841 Fitch 

Irvine, CA 92714 

(714) 474-1188 

ConoFonts printing/publishing 
software. 

Inquiry 984. 


Cranston/Csuri Productions Inc. 
1501 Neil Ave. 

Columbus, OH 43201 

(614) 421-2000 
computer-generated animation 
software. 

Inquiry 985. 


Cubicomp Corp. 

21325 Cabot Blvd. 

Hayward, CA 94545 

(415) 887-1300 

ModelMaker 3-D design/solid 
modeling software. 

Inquiry 986. 


Evolution Computing 

437 South 48th St. 

Tempe, AZ 85281 

(602) 967-8633 

FastCAD computer-aided design 
software. 

Inquiry 987. 


Prime Computer Inc. 

Prime Park, Mail Stop 15-70 
Natick, MA 01760 

(617) 655-8000 

Prime Medusa, multiuser 
CAD/CAM/CAE software. 
Inquiry 988. 


Robo Systems Corp. 

3000 Cabot Blvd. W, 
Suite 150W 

Langhorne, PA 19047 
(215) 750-6990 

RoboC AD computer-aided 
design software. 

Inquiry 989. 


Template Graphics Software 
9645 Scranton Rd. 

San Diego, CA 92121 

(619) 457-5359 

Figaro, PHIGS draft standard 
implementation. 

Inquiry 990. 


T & W Systems 

7372 Prince Dr. 

Huntington Beach, CA 92647 
(714) 847-9960 

VersaCAD, EasyCAD, general- 
purpose CAD systems for 
engineering workstations and 
micros. 

Inquiry 991. 


Visionics Corp. 

1284 Geneva Drive 

Sunnyvale, CA 94089 

(408) 745-1551 

EE Designer, schematic capture 
and electronic simulation 
software. 

Inquiry 992. 
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OUR NEW GRAPHICS SOFT" 
MAY ВЕ A DITFASTER 
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Up until 
now, tuming 
the raw data 
of a dBASE 
MIHI PLUS or 
R:BASE file 
into easily 
understood 
й graphs and 
charts has 
been anything 
but quick. 

Its meant plodding back and forth between 
your database and your graphics program, 
through file conversions and translations, until 
you finally got a chart that made your point. 

But now there's a faster route to arresting 
presentation graphics. Now there's DB Graphics. 


THE FIRST GRAPHICS SOFTWARE 
THAT GOES STRAIGHT TO THE HEART 
OF YOUR DATABASE. 

DB Graphics is the only presentation graph- 
ics software designed specifically for dBASE, 
R:BASE and other database software users. 

Since it reads dBASE and R:BASE data- 
bases directly there are no time-consuming 

“+++ ++ ГҮЛДЕЙ export, import or 
conversion utili- 
ties to fool with. 
DB Graphics can 
also sort and 
group fields and 
use conditional 
| operators and 

. other powerful 

database man- 

agement tools 

to precisely select and graphically display the 

data you need. And because it has a direct line 

to your live data, you can modify a graph, or 

choose different data to represent, in an instant. 
MAKE A GRAPHIC IMPROVEMENT 

IN ALL YOUR PRESENTATIONS. 

Even though DB Graphics is more intelligent 


DB Graphics turns raw dBASE ШЛИ PLUS and 
R:BASE datafiles into graphics with no 
conversion, export or import. 


You can change the style of a graphic, 
or the data it represents in an instant. 


ARE FOR dBASE AND R:BASE 
AN WHATYOURE USED IO 


than other 
graphics pro- 
grams, it's no 
less attractive. 
It allows you to 
display your 
data in eight 
different graph 
types- pie, 
bar, high/low, 
area, scatter, 
mixed, column, and line. You can work with 16 
colors and hundreds of vivid combinations of 
textures and patterns. Plus, you can choose 
from seven type 
| styles for free text 
| and labels. 
| In fact, Шеге» 
really only one kind 
| of database presen- 
tation DB Graphics 
isn’t capable of 
IF making. A dull one. 
FOR A TRIAL 
PACK, CALL 
1-800-624-0810 
DEPT. BY1187. 

We could go on about the power, speed 
and accuracy of DB Graphics, but you really need 
to experience it | 
for yourself. 

So call our 
toll-free number 
(or from Alaska 
or Canada call 
1-206-867-1800 
Dept. BY1187) 


“CONSOLIDATED COMPUTER COMPANY 
"Г 


Powerful database management tools make 
it easy to get the data you need into a graph. 


DB Graphics can produce a variety of 
output, including 35mm slides. 


and = a = 

Graphics Tria | - 

Pack for just DB Gr aphics 
$9.95 today. And 

start making the * 

most out of The only — graphics software 
your database. е id oie database Spare SERE 


DB Graphics also works with Lotus 1-2-5. Symphony, Multiplan and other data peius pu ent files after died to the ASCII, dBASE ШЛИ PLUS or R:BASE format. DB Graphics is compatible with the ІВМ 


PS/2, PC, XT, ATand 100% compatible personal computers. it supports the IBM VGA, MCGA, EGA, CGA and Hercules 


laser printers from ІВМ, Epson, Hewlett-Packard and many others. © 1987 Microrim. 
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isplay standards. It also supports most popular plotters, graphic printers, camera systems and 
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THE COMPUTER CHRONICLES, THE 
ONLY NATIONAL TELEVISION SERIES 
AIMED AT COMPUTER USERS, OWN- 
ERS, EDUCATORS AND COMPUTER 
INDUSTRY PROFESSIONALS. NOW IN 
ITS FOURTH SEASON ON PUBLIC 
TELEVISION. 


CO-HOSTED BY GARY KILDALL AND 
STEWART CHEIFET, WITH COMMEN- 
TATOR GEORGE MORROW, THE 
COMPUTER CHRONICLES KEEPS YOU 
UP-TO-DATE ON THE EVER CHANG- 
ING WORLD OF COMPUTING. 


THE COMPUTER CHRONICLES, PRO- 
GRAMMED WEEKLY BY COMPUTER 
PROFESSIONALS FOR COMPUTER 
USERS. 


The Computer Chronicles is 
funded by Leading Edge 
апа McGraw-Hill’s 

ВУТЕ magazine. 


LEADING EDGE’ 
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There's One More 
Computer 
Program 
You 

Need 


Gary Kildail Stewart Cheifet George Morrow 


TOPICS THIS SEASON INCLUDE: 
EDUCATIONAL SOFTWARE + RISC » UTILITIES 
DESKTOP PUBLISHING - GUIDE TO MACROS 
RAM RESIDENT SOFTWARE * ON-LINE DATA BASES - MODEMS 
PROJECT MANAGEMENT SOFTWARE - CD-ROMS 
ARTIFICIAL INTELLIGENCE - PERSONAL CAD 


PLUS... 
RANDOM ACCESS 
A WEEKLY NEWS SEGMENT DESIGNED TO KEEP YOU IN- 


FORMED ABOUT THE LATEST DEVELOPMENTS IN THE COM- 
PUTER INDUSTRY. 


The Computer Chronicles on PBS is a co-production of VATF/Harrisburg and KCSM/San Mateo. 


WORKSTATION TECHNOLOGY 


Comparison of Window 


Systems 


A look at the architectural differences between the Macintosh Toolbox, 
Microsoft Windows, the X Window System, and NeWS 


INCREASINGLY, WINDOW systems 
are replacing the sequential user interface 
with an interactive multiple-process para- 
digm. Window systems are described by 
a desktop metaphor, where each window 
corresponds to a single sheet in a stack of 
papers on a desk. It is difficult to design a 
standard window system that will support 
both single-address-space and multitask- 
ing operating systems, stand-alone ma- 
chines, and heterogeneous networks. 
Several complementary standards are 
emerging, each designed to incorporate 
the advanced technology of a particular 
computing environment. 

In the world of personal computers, the 
Apple Macintosh Toolbox and Microsoft 
Windows are the dominant personal com- 


puter window systems. Both are kernel- , 


based window systems, closely tied to 
their respective hardware. Recently, 
networked-based window systems have 
appeared, such as NeWS from Sun Mi- 
crosystems and the X Window System 
from MIT, which allow a network of het- 
erogeneous machines to share displays. 
These window systems require a multi- 
tasking operating system with facilities 
for interprocess communication. I'll 
compare the architecture of these four 
window systems. 


The Window Layer 

A window system is the system software 
that controls a bit-map display device and 
its associated input devices. It provides a 
high-level interface for applications, let- 
ting thern paint and manipulate windows 
without delving into the lowest levels of 
the operating system. Applications are 


by Hal L. Stern 


generally responsible for maintaining the 
contents of their windows, although some 
window systems cache obscured pieces of 
the screen. If an application's window is 
damaged by other applications, the win- 
dow system will notify the application of 
the damage, but the application must re- 
paint the current contents of the window. 

Figure 1 shows the various components 
of a typical window system. The window 
system is responsible for rendering prim- 
itive graphics objects such as lines or 
text, managing the cursor position and 
front-to-back ordering of windows, and 
coordinating use of shared resources such 
as the mouse and keyboard. An applica- 
tion system, or toolkit, is layered on top 
of the window system and provides you 
with a library of routines for manipulat- 
ing more complex graphical objects such 
as menus. 

The toolkit may also include routines 
for access to the file system, memory 
manager, and data structures that can be 
used for communication between appli- 
cations. Windows running background 
processes may be displayed as icons— 
images indicating the window's function 
but saving screen real estate for interac- 
tive applications. The interactive user in- 
terface to these components is the win- 
dow manager, which lets you create, 
destroy, select, move, iconify, and com- 
municate with windows on the display. 


Flavors of Window Systems 

Window-system architecture varies wide- 
ly in terms of device independence, ex- 
tensibility, imaging model, and integra- 
tion into the operating-system kernel. 


The device-dependent portion of a win- 
dow system is tightly coupled to the na- 
tive hardware and operating system. A 
window system may be designed such 
that the device-dependent code is modu- 
lar and can be modified without disturb- 
ing the user interface. A device-indepen- 
dent window system runs on many 
platforms but presents a consistent inter- 
face to the user. While a device-indepen- 
dent window system may be supported by 
many hardware vendors, it must abstract 
the capabilities of each display device to 
preserve semantics in each implementa- 
tion. For example, color might be speci- 
fied by a single integer on one machine, 
while the three (red, green, and blue) 
values are required by a second. The 
same window system will run on both 
machines only if it has an abstract notion 
of color contained in its device-dependent 
modules. 

Extensibility refers to the ability to add 
new primitive operations to the window 
system. You can improve performance by 
bundling new functions into the window 
system, eliminating sets of calls to toolkit 
routines that perform the same task. You 
can also modify portions of the user in- 
terface in an extensible window system, 
replacing existing functions for mouse in- 
teraction, menu manipulation, and win- 
dow selection. 

An imaging model is the foundation for 

continued 


Hal L. Stern has a B.S. from Princeton 
and is employed as a senior software en- 
gineer at Polygen Corporation (200 Fifth 
Ave., Waltham, MA 02254). 
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In the client-server 
model, client requests 
are translated into 
machine-specific 
routines by the display 
server. 


the window-system rendering routines. 
The pixel-based imaging model is the 
most common, as it can be implemented 
with a thin software layer between the 
rendering routines and the hardware. As 
the name implies, in a pixel-based sys- 
tem, objects are drawn by manipulating 
the pixels of the display. A raster transfer 
mode (or rasterop) determines how the 
rendered bits interact with the existing 
displayed bits: They can overlay the exist- 
ing display, or the resulting bit can be the 
result of a logical function of the new bit 
and the existing bit. For example, a black 
line drawn with a logical-OR raster trans- 
fer mode would turn white background 
pixels black and leave black pixels alone. 
If the same line were drawn in logical- 
XOR mode, any intersection of the line 
and an existing line would appear white. 
While this approach is straightforward 
for monochrome displays, it isn't clear 
how raster operations apply to color dis- 
plays, where each pixel is represented by 
an integer rather than a logical bit. 

An alternative to the pixel-based 


Window manager 


method is a paint-and-stencil approach, 
in which objects are rendered as though 
spray-painted through a stencil of the ap- 
propriate shape. The “paint” used in this 
model is always opaque, so new graphical 
objects are always drawn “on top of” 
existing objects. Paint-and-stencil models 
solve the color problem created by pixel- 
based systems by eliminating direct inter- 
action with the pixels. 

Kernel-based window systems are 
tightly integrated into the native operat- 
ing system and have the advantage of be- 
ing able to access every kernel-level rou- 
tine that affects the display or input 
devices. The penalty for such complete 
integration is a loss of device indepen- 
dence; kernel-based window systems are 
designed for a specific hardware platform 
and can’t be easily ported to other 
machines. 

A nonmultitasking environment such 
as the Apple Macintosh requires a kernel- 
based window system so that window- 
system toolkit functions are handled the 
same as other operating system calls. 
Multitasking operating systems let the 
window system migrate out of the kernel 
and become a scheduled process. When 
the window system and the application 
are separate processes, they may be best 
described using a client-server model. 


Client-Server Models 

Client-server relationships let several 
concurrent processes access a resource 
managed by the server. The server re- 
ceives requests from clients and executes 
them, returning data when the client re- 
quires. The server process is a display 


User application 


Toolkit 


Dialog boxes 
Scrollbars 
File system interface 


Window system 


Keyboard/Mouse handling 
Window manipulation 
Iconification 
Event queuing 


Menus 


Memory management 


Event handling 


Kernel 


Graphics hardware 
interface 


Figure 1: Window-system architecture. A window system provides a high-level 
interface between the application and the hardware. 
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server: It manages all interaction with the 
display device and input devices. Clients 
are user applications that request services 
by calling a routine in the programming 
library for the window system. The li- 
brary routine packages the request and 
any parameters together and ships a “re- 
quest packet" to the server. The server 
executes requests in a device-dependent 
manner. The interprocess communica- 
tion mechanism that transports requests 
from the client to the server is transparent 
to the user. Several clients can make re- 
quests of the same server, and multiple 
servers can support multiple graphics de- 
vices on the same computer. 

In effect, a display server provides a 
programming abstraction of the physical 
device. Clients can issue requests for ge- 
neric services, which are translated into 
machine-specific routines by the display 
server (see figure 2). Because the device- 
dependent code is consolidated into the 
display server, a client-server window 
system is extremely portable. Once a 
server has been implemented for a ma- 
chine, any application using the window 
system can be brought to the machine. 

The interprocess communication 
mechanism that connects clients and 
servers can link processes on the same 
machine or over a network. Inherent in 
the design of a client-server window sys- 
tem is the ability to have the display 
server running on a remote machine 
while the client issues requests over the 
interconnection network. 

Network integration is important in a 
heterogeneous computing environment of 
a few supercomputers and many worksta- 
tions with high-resolution displays. Con- 
sider an environment in which several en- 
gineers share a supercomputer; all the 
engineers have workstations at their 
desks and can reach the supercomputer 
over a local network. The supercomputer 
may not have a high-resolution graphics 
device, or the display device may not be 
publicly accessible. Using a networked 
window system, it is possible to run a 
computationally intensive application on 
the supercomputer while viewing its 
graphics output on a workstation. 

The abstraction provided by a client- 
server system lets many applications 
share the same display resource while ex- 
ecuting on the hardware best-suited for 
each. If a company has proprietary soft- 
ware on one machine, or a large database 
that can't be duplicated elsewhere, these 
client processes can execute in their fa- 
vored environments while using a local 
workstation as a display device. 

Another advantage of the client-server 
window system is that many limits im- 
posed by a kernel-based system are non- 

continued 


Looking for the Shortest, 
Fastest Route to 


Information in Your Files? 
Take Memory Гапе". 


Gone are the days when information gets lost on your 
hard disk. If it’s there, it’s findable with MEMORY LANE, 
Group L’s newest search and retrieval system. Just press 
one key within any program you're running, and 
MEMORY LANE takes you directly to the information 
you want to find, in any file. Instantly! 


Integrate your existing software 

Since MEMORY LANE is a RAM-resident program, it can 
be used with any software you use ... so you can search 
dBASE™ files while composing a letter in WordPerfect™ . . . 
incorporate 1-2-3™ spreadsheets into MultiMate™ files ... 
or use it with any other program. MEMORY LANE provides 
instant recall of any information on your hard disk ... it 
doesn't matter what programs created your files! 


Share information between programs 

Simply tell MEMORY LANE what you want to find and it 
will list all of your files that match, move instantly to the 
highlighted words or numbers you are looking for, and let 
you browse. You can then “сш” information from any file 
and ''paste'' it into any document you're creating. 
MEMORY LANE lets you move information between files 
created by different word processors or other programs ... 
even between DisplayWrite 4™ and MultiMate files! 


Hirethe world'sfastest, most dependablefile clerk 
When you create, change, or delete files, MEMORY LANE 
knows (even if you don't keep itin memory full-time). Just 
press a key and MEMORY L.ANE updates its index ... 
lightning fast . .. and absorbs less than 15% ofthe size ofa 
file to keep track of every single word or numberinit . . . 
"a major breakthrough in information technology'' to save 
you time managing information! 


MEMORY LANE requires only 90K of RAM memory to 
keep track of up to 8,000 files and 33 megabytes on IBM- 
compatible PCs with a hard disk running DOS 2.0 

or greater. 


Introductory 30 day money-back guarantee. 
Only $99 Call now, toll free 800-672-5300 


YES. I want to try MEMORY LANE risk-free 
for only $99 
(Virginia residents add 4.5% sales tax.) 


Name Company 


Address 


City State Zip Phone 
— Check Visa MasterCard American Express 
Account Number Expiration Date Signature 
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Developers of TEXTBANK® and DELVE™ 
[ Ü f P Ü [| А || | 0 Ч 481 Carlisle Drive, Herndon, VA 22070 {703) 471-0030 


MEMORY LANE, dBASE, WordPerfect, 1-2-3 and DisplayWrite are trademarks of Group L Corp., 
Ashton Tate, WordPerfect Corp., Lotus Development Corp. and ІВМ Corp. respectively. 


THE OTHER 


COMPUTER COMPANIES 
TELL VAR'S THAT THEIR 


COMPUTERS ARE 
THE FASTEST, 


THE MOST POWERFUL, 


THE MOST RELIABLE, 


THE MOST ADVANCED, 
THE MOST COMPATIBLE, 


THE MOST VERSATILE, 


THE MOST BEAUTIFUL, 


THE MOST FRIENDLY, 


THE MOST EXTRAORDINARILY 
PHENOMENALLY WONDERFUL 
AND TERRIFIC, ETC., ETC 


OURS ARE... 


12 EXPANSION 
SLOTS 


5170 SERIES 5191 SERIES 
6/8MHz, 1 wait-state 8MHz, 1 wait-state 
TOMH z, 0 wait-state 


Call: Paul Wagner 


INDTECH CORPORATION, 1275 HAMMERWOOD AVENUE, SUNNYVALE, СА 94089 
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5 PERIPHERAL 
DRIVE SLOTS 


80388 PROCESSOR-BASED F AMILY 


5316 SERIES 5320 SERIES 
16MHz, Ô wait-state 20MH 2, 0 wait-state 
Software variable Software variabia 
4- 16M Hz speeds 4-20MHz speeds 


at (201) 592-0377 or 
John Crowder at (408) 743-4300 for more facts. 


INDTECH 


THÉ POWER OF INDUSTRIAL TECHNOLOGY 
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existent in the window server. A limit on 
the number of windows, for example, is 
usually imposed by a fixed table size in a 
kernel implementation. Window servers 
handle windows as abstract objects, and 
therefore an arbitrary number can be 
created, just as an arbitrary number of 
lines can be drawn in a single window. 
Resources can be named and shared by 
any number of clients of the server. 

A criticism often leveled at client- 
server-based window systems is that the 
interprocess traffic required for every re- 
quest decreases performance of the sys- 
tem. Consider the problem of tracking 
mouse movement: The request for mouse 
position is sent from the client process, 
received and executed by the server, and 
the resulting (x,y) coordinate is sent back 
to the client. Furthermore, requests are 
received and executed asynchronously, 
so synchronous operation is possible only 
when it is explicitly requested by a client. 


The Macintosh Toolbox 

The Apple Macintosh Toolbox is ex- 
tremely device-dependent because it is 
hard-coded into the Macintosh kernel. 
Applications that use the Mac Toolbox 
are restricted to life on the Macintosh; 
porting them to other window systems re- 
quires modifying the code and, in some 
cases, redesigning portions of the appli- 
cation. However, all applications on the 
Macintosh will use the same user-inter- 
face toolkit, resulting in a “Macintosh- 
style" set of applications that novices can 
learn easily. Many people find the Mac- 
intosh easy to use because applications 
share the same user interface: There is no 
need to learn a new set of keyboard and 
mouse operations to become proficient 
with another application. 

Primitives are accessible through C, 
Pascal, or assembly language calls. 
When a Toolbox routine is called from 
Pascal, the appropriate parameters are set 
up by the library routine, and a trap is 
issued to execute the appropriate code in 
the kernel. The Toolbox calling mecha- 
nism is fast, due to its simplicity and to 
the kernel-based architecture of the Tool- 
box. The Toolbox and the application re- 
side in a single address space, and there- 
fore graphical objects and data structures 
can be shared without abstract data names. 
Furthermore, applications needn't in- 
clude large programming libraries to 
access these routines, so programs take 
up less space on the disk and will load 
faster. А 

The Toolbox includes QuickDraw, а 
set of rendering primitives for many ob- 
jects; the Font Manager, routines for 
creating and editing fonts and an interface 
to QuickDraw to provide text-rendering 

continued 
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ап endangered 


species? 


With PC technology evolving at breakneck speed, it’s 
become survival of the fastest. But before you decide 
your PC, XT or even AT is doomed to extinction, 

take a look at PC Technologies complete family of 
enhancement boards: 


386 Express™ — Our 16-MHz 80386 accelerator — 
specially suitable for LANs — will make your IBM AT two 
to three times more productive and maintain full 
software compatibility including OS/2, all at a remarkably 
low price — $995. 


286 Express™ — The first half-slot 80286 accelerator 
card and winner of AFIPS/FORTUNE Magazine's 
Hardware Product-of-the-Year Merit Award. Engineered 
to deliver two to six times more speed for your PC, XT 
or compatibles. 


286 RAMracer™ — Two performance upgrades, опе 
low price. Combines 8-MHz 80286 acceleration and up to 
2MB of EEMS/EMS- compatible expanded memory for 
your larger, demanding software applications. 


RAMpartner ™ — Batter down the DOS 640K memory 
barrier with up to 2MB of expanded memory. Ideal for 
spreadsheets, databases, windowing software... and as a 
companion to the RAMracer or AST and Intel expanded 
memory products. 


286 Rainbow Plus™ — Our one-slot, five-function 
board contains an Enhanced Graphics Adapter, a 10-MHz 
80286 accelerator, PLUS a Microsoft® InPort™ mouse 
interface, parallel printer port, and clock/calendar. 


To find out how easy — and economical — it is to 

take your PC off the endangered species list, see your 
nearest PC Technologies dealer. Or call us today, direct, 
at 800-821-3086 (outside Michigan) or 313-996-9690. 


Ш: ICT» Technologies Inc. 


ЕТТУ 


704 Airport Blvd., Ann Arbor, МІ 48108 
313-996-9690/Telex 503589/FAX 313-996-0082, 
800-821-3086 (outside Michigan) 


Trademarks; IBM PC, XT, AT, OS/2 — International Business Machines 
Corporation; AST — AST Research Inc.; Intel — Intet Corporation; Microsoft, 
InPort — Microsoft Corporation. 
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The client-server 
interface is defined 
b уа simple network 
protocol instead 

of a procedure call 
interface. 


support; the Event Manager, an interface 
to the mouse and keyboard; and a Dialog 
Box Manager. The QuickDraw routines 
use a combination of pixel- and paint- 
and-stencil-based imaging models. Two 
applications can exchange data using the 
Clipboard, a scrap manager that main- 


Client ар n 


Programming library 


Request/Parameter 
packing 


Interprocess 
communication 
packet 


| Request unpacking | 


dispatcher 


Device-dependent 
implementation 


Window server 


Kernel 


Figure 2: Client-server relationship. 
The window server manages all 
interaction with the display device and 
the input devices. Clients are user 
applications that request services from 
the server through the window 
Programming library. 
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tains tagged fragments of data for any in- 
terested applications. This rudimentary 
form of communication replaces more 
complex interprocess communication in 
multitasking operating systems. 


Microsoft Windows 

Microsoft Windows presents almost the 
same programmer 's interface as the Мас 
Toolbox. However, it has multitasking 
support lacking on the Macintosh and is 
relatively device-independent: The hard- 
ware-dependent modules of the Windows 
system are isolated in a device driver that 
can be replaced to support a variety of 
display devices. A kit is available from 
Microsoft to aid you in writing your own 
device drivers. 

Windows runs under MS-DOS on IBM 
PCs and compatibles. The Windows code 
itself is started under MS-DOS, and it 
then creates a multitasking environment 
through message passing. Each applica- 
tion started under Windows sends and re- 
ceives messages; when an application re- 
ceives a message, it maintains control of 
the CPU until the message has been 
processed. | 

Windows performs message-routing 
and scheduling operations in a nonpre- 
emptive fashion. All applications must 
abide by the message-passing rules so 
that no process gets an unfair share of 
processor cycles. This scheduling strate- 
gy differs from that of Unix, in which a 
process can be interrupted at any time if 
one with higher priority requires the pro- 
cessor. Messages can be sent from the 
keyboard or mouse, other applications, 
or the application itself. You can think of 
Windows as a large switchboard, routing 
messages to their destinations and queu- 
ing them until they can be processed. 

The Windows toolkit is object-oriented 
in the sense that dialog boxes, subwin- 
dows, menus, and other applications are 
treated as message-passing objects. An 
application communicates with another 
object by sending and receiving messages 
through Windows. 

Windows provides many of the same 
functions as the Macintosh Toolbox, in- 
cluding memory management and file 
system utilities, although these too fit into 
the object model. Windows routines can 
be called from C or Pascal, but the main 
procedure of an application must be given 
the name WinMain( ). This lets Windows 
locate the entry point of each application 
and take full control of the scheduling 
operations. 


The X Window System 

The X Window System was developed at 
MIT to meet the needs of Project Athena, 
a campus-wide networked installation of 
bit-map display devices. It is now in its 


eleventh revision. The X Window System 
is built on the client-server model, mak- 
ing it extremely portable. Nonportable 
code is contained in the server process 
and in the communications stubs of the 
client library. The top layer of the client 
library is entirely device-independent, al- 
lowing X applications to be run on any 
machine on which an X window server is 
available. 

Instead of the procedure call interface 
of the Macintosh Toolbox and Microsoft 
Windows, the client-server interface is 
defined by a simple network protocol. Se- 
mantic actions for each request and the 
ordering of request codes and parameters 
in a network packet are defined by the 
protocol. The connection mechanism is 
built on top of a reliable asynchronous 
byte stream between the two processes, 
such as TCP/IP (Transmission Control 
Protocol/Internet Protocol) sockets in the 
Unix domain. The network-dependent 
portion of the client and server processes 
can be modified fairly easily, letting 
other transport mechanisms such as 
DEC's DECnet protocol be used in envi- 
ronments such as VMS where no native 
TCP/IP support is available. While X 
Version 11 will have extension “hooks,” 
letting you define new request codes and 
associate server actions with each, the 
base implementation of X has a pre- 
defined set of server functions. 

Routines in the programming library 
provide support for line and curve draw- 
ing; text handling; mouse, keyboard, and 
window-exposure event handling; font 
management; area filling; and some 
color support. Like Microsoft Windows, 
X uses a pure pixel-based imaging model 
that lets all 16 logical functions of two 
variables be applied to source and desti- 
nation pixels. X itself does not have a 
toolkit for creating user interfaces, al- 
though one is under development for X 
Revision 11. In contrast to the Macintosh 
Toolbox and Microsoft Windows, in 
which the window manager is part of the 
system itself, the X window manager is a 
separate user-started client process. If so 
desired, you can substitute another win- 
dow manager with new conventions for 
manipulating and selecting windows. 

Device-dependent objects, such as 
color descriptors, are handled by abstract 
data objects. In the case of color, X pro- 
vides routines for matching arbitrary red, 
green, and blue values to the closest color 
that can be realized on the physical 
display. The server implements the map- 
ping of named color descriptors into 
color map entries for the display. All ab- 
stract objects are treated as resources 
managed by the display server. Since re- 
source allocation occurs through client 
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requests, actions such as creating a win- 
dow require a client-server round-trip. 
The client request will initiate the alloca- 
tion; the server returns a descriptor of the 
allocated resource. Applications that 
make extensive use of resources (i.e., bit 
maps, windows, and fonts) are affected 
most by these round-trip delays. 

The simplicity of the X interface 
makes it attractive for many applications. 
In addition, support for X exists on a vari- 
ety of machines, ensuring that code writ- 
ten in one environment will migrate fairly 
easily to another that supports X. Also, 
because X is in the public domain, there 
is ongoing interest in the product and a 
steady stream of improvements, com- 
ments, and bug fixes from its users. 


NeWS 

NeWS, the Sun window system, has a 
client-server foundation similar to that of 
X. However, NeWS uses the paint-and- 
stencil imaging model of PostScript—an 
interpretive programming language used 
for graphics, and the native language of 
the Apple LaserWriter printer. The 
NeWS server is a PostScript program in- 
terpreter similar to the LaserWriter’s but 
supporting Sun’s extensions to the Post- 
Script language for interaction with 
devices, event handling, and screen-ori- 
ented graphics primitives. 

NeWS creates its own multitasking en- 
vironment within Unix by scheduling and 
maintaining context information for each 
client process. These individual pro- 
cesses within the NeWS server are called 
threads or lightweight processes, a term 
derived from their lack of a complete pro- 
cess context. 

While processes in Unix contain infor- 
mation about their virtual address space, 
interface to the operating system, and a 
full set of saved registers, all lightweight 
processes share a common address 
space. The scheduling process, there- 
fore, need only save registers for each 
context to quickly switch from one thread 
of execution to another. The NeWS 
server manages all resources shared by 
the lightweight processes and can use its 
own scheduling algorithm to allocate pro- 
cessor cycles to each thread. 

Clients in NeWS send entire PostScript 
programs to the server for execution; 
these programs can be calls to existing 
server code or to user-defined PostScript 
programs. The server views the output 
window as a PostScript device, interpret- 
ing client requests based on the state of 
each window. Clients can embed custom 
PostScript code in the server by defining 
PostScript procedures and then compil- 
ing them using Sun’s C-to-PostScript 
compiler. At run time, these PostScript 
routines are loaded into the server as ex- 


tensions of the basic NeWS system. They 
are accessible from the user’s C program. 
through a calling mechanism defined by 
the compiler. The user, therefore, can 
define any convenient extension to NeWS 
and include it in the window system. 

NeWS provides an object-oriented ap- 
proach to user interfaces similar to that of 
Microsoft Windows. As in X, no specific 
toolbox routines are provided for menus, 
controls, or dialog boxes; however, a 
framework is provided in which they can 
be quickly prototyped and incorporated 
into client applications. 

NeWS is currently supported only on 
Sun workstations; Sun has highly opti- 
mized the server to be an efficient Post- 
Script interpreter. Sun has announced a 
merged X and NeWS window system that 
will support both the advanced imaging 
model of NeWS and the standards of X. 
Applications on the Sun will be able to 
use either window system in a full imple- 
mentation; Sun’s X port will be a native 
X window server and not an emulator 
layered on top of NeWS. 


Selecting a System 

Window systems have gone a long way to 
improve user interfaces. Kernel-based 
systems such as the Macintosh Toolbox 
and Microsoft Windows provide exten- 
sive toolkits to promote uniform user in- 
terfaces. While this makes it easy for you 
to learn new applications after mastering 
the operation of the mouse and keyboard, 
it assumes that one interface style is ap- 
propriate for all applications. Also, as 
users become more proficient with some 
applications, they may find verbose inter- 
faces or frequent pop-up windows an an- 
noyance. Extensible window systems, 
and those in which the user interface can 
be modified, circumvent the **advanced 
user" problem. 

The end users are the determining fac- 
tor in the selection of a window system: 
Novices using many software packages 
will appreciate consistent user interfaces, 
while software developers and advanced 
users will want to tailor their working en- 
vironment to meet their needs and per- 
sonal preferences. Ш 
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Only NRI teaches you to service all com puters 


| compatible 


With computers firmly established in 
offices—and more and more new 
applications being developed for every 
facet of business—the demand for 
trained computer service technicians 
surges forward, The Department of 
Labor estimates that computer 
service jobs will actually double in the 
next ten years—a faster growth rate 
than for any other occupation. 


Total systems training 


No computer stands alone... 

it’s part of a total system. And 

if you want to learn to service and 
repair computers, you have to under- 
stand computer systems, Only NRI 
includes a powerful computer system 
as part of your training, centered 
around the new, fully IBM-compatible 
Sanyo 880 Series computer. 


As part of your training, you'll 
build this highly rated, 16-bit IBM- 
compatible computer system. You'll 
assemble Sanyo's “intelligent” key- 
board, install the power supply and 
disk drive and interface the high- 
resolution monitor. The 880 Computer 
has two operating speeds: Standard 
IBM speed of 4.77 MHz and a 
remarkable turbo speed of 8 MHz. 
It's confidence-building, real-world 
experience that includes training in 
programming, circuit design and 
peripheral maintenance. 


No experience necessary — 
NRI builds it in 


Even if you've never had any previous 
training in electronics, you can succeed 
with NRI training. You'll start with 
the basics, then rapidly build on them 
to master such concepts as digital 
logic, microprocessor design, and 
computer memory. You'll build and 
test advanced electronic circuits using 
the exclusive NRI Discove y Lab, 
professional digital multimeter, and 
logic probe, Like your computer, 
they're all yours to keep as part of 
your training. You even get some 
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GRAPHICS TOOLS FOR SOFTWARE DEVELOPERS 


What is HALO? 


HALO is a device independent library 
of 190 graphics subroutines. It is 
compatible with 17 programming 
languages and over 110 graphics 
hardware devices for the ІВМ PC, 

PS /2 and compatibles. It provides the 
software designer with the richest 
environment of graphics functions; the 
programmer with reliable and well- 
documented tools; and DP managers 
with continuity of user interface and 
database format. 


Who uses HALO? 


Since its introduction in 1982, HALO 
has developed an installed base of 
60,000 + end-users, hundreds of site- 
licensed corporations, government 
agencies, universities, and national 
laboratories, and most importantly, 

a family of over 150 Independent Soft- 
ware Vendors (ISVs) who market ap- 
plications written with HALO. 


What about 
performance? 


Our ISVs are the best proof 

of HALO's performance. 

They use HALO because: 

—building their own library 
costs too much 

—HALO outperforms the 
rest 

—HALO is easier to pro- 
gram 

—it supports a wider range 
of devices for a bigger 
potential market 

—new device drivers are 
added quarterly to prevent 
software obsolescence 
and reduce maintenance 
costs. 


infinite possibilities in 
graphics and imaging 


How much does it cost? 


A single license for HALO costs 
$300.00 and includes all device drive 
and your choice of one стр 
binding. 


HALO is fully documented, includes 
LearnHALO (an interactive tutorial) 
and free 800# technical support. 


If you need high performance graphic 
development software that provides a 
migration path to OS /2 and other 
future technology, follow the industry 
leaders— call (800) 992-HALO. 
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media cybernetics 
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Silver Spring, MD 20910 

(800) 992-HALO 

(301) 495-3305 telex 322014 
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WORKSTATION TECHNOLOGY 


PHIGS: Programmer's 
Hierarchical Interactive 
Graphics Standard 


A giant step toward a universal graphics standard 


FIFTEEN YEARS AGO, sophisticated 
use of computer graphics existed only in 
the most highly funded high-tech institu- 
tions, such as national laboratories and 
scientific parks that provided research for 
the automobile, chemical, communica- 
tion, and energy industries. Today, as a 
result of workstation advances, computer 
graphics technology is used in most as- 
pects of engineering, scientific research, 
academic study, and daily business. 
Graphics products are widely available, 
and their price-to-performance ratio is 
constantly improving. 

But many companies that now enjoy 
the efficiency and informational value of 
computer graphics are overwhelmed by 
the diversification and incompatibility of 
graphics solutions used within different 
groups in the same organization. For ex- 
ample, programmers within the same 
group develop similar applications based 
on different computer graphics software, 
because each is familiar and productive 
with his or her own favorite graphics 
tools. This type of problem is analogous 
to those in other advancing technologies. 
Try to imagine writing and publishing an 


[Editor's note: Many articles and publi- 
cations about PHIGS are now available. 

The book Understanding PHIGS by 
Maxine Brown and Mike Heck describes 
in detail the philosophy and workings of 
the PHIGS system. The NCGA’s Stan- 
dards and the Computer Graphics Indus- 
try covers past and present work on 
graphics standards, with a brief descrip- 
tion of the scope and application of the 
most popular standards in use today. ] 


Martin Plaehn 


encyclopedia with a staff of 30 writers, 
each using a favorite word processor—ex- 
cept for the one who prefers a typewriter. 
This type of chaos now exists in many or- 
ganizations that use graphics tools, and it 
will only worsen unless the fundamental 
levels of computer technology and prac- 
tice are standardized. 


A Device-Independent Standard 
Standards for programming languages 
and graphics tools have many benefits. 
Common practice can be taught, refined, 
and reapplied to subsequent projects, co- 
ordinated with other organizations, and 
easily interfaced to smaller or larger 
systems. 

Device-independent standards let pro- 
grammers concentrate their primary ef- 
fort on developing applications. Many 
mundane tasks previously included in ap- 
plications programs, such as data storage 
and manipulation, would be handled by 
the support system defined in such a stan- 
dard, Further, an educated group of users 
becomes a long-term resource, mainte- 
nance of software becomes manageable, 
and new projects can be estimated, 
scheduled, and monitored with more ac- 
curacy due to relevant experience. 

Developing a technology standard is 
similar to defining, building, delivering, 
and supporting a successful commercial 
product. Graphics standardization has 
been an ongoing activity on a national 


and international level since the 1970s. . 


The ANSI and the ISO have specialized 
subcommittees whose charter is to devel- 
op the specifications for various func- 
tional levels of computer graphics. 


The ANSI X3H31 committee, known 
as the PHIGS committee, has been work- 
ing оп a computer graphics specification 
that addresses three-dimensional model- 
ing of hierarchically defined objects, rap- 
id manipulation of geometric and render- 
ing attributes, and interactive input. The 
committee members are employees of 
companies representing end users, appli- 
cations developers, and suppliers of soft- 
ware tools, graphics hardware, and 
computers. 


The PHIGS Specification 

The Programmer’s Hierarchical Interac- 
tive Graphics Standard (PHIGS) is a de- 
tailed description of graphics functions, 
error conditions, and FORTRAN, C, and 
Ada language bindings. It is intended to 
provide a common programming base for 
graphics hardware and applications pro- 
gram developers to minimize time and 
energy lost dealing with incompatible 
systems and technology. 

Currently, the draft proposed standard 
is being publicly reviewed for comment 
and completeness. Adoption of PHIGS as 
a standard by ANSI and ISO is expected 
in 1988. : 

Another group, the PHIGS+ commit- 
tee, is an ad hoc committee to develop 
compatible extensions to the ANSI 
PHIGS draft proposal. Its focus is to de- 
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PHIGS 


The interaction handler 
is the most complex 

of the four major 
PHIGS components. 


fine extensions to PHIGS that address 
curves, curved surfaces, shading, light- 
ing, direct color specification, and depth 
cuing. The PHIGS + committee, consist- 
ing of approximately 20 computer graph- 
ics experts, has been working since No- 
vember 1986 to develop a detailed 
specification incorporating known prac- 
tice in these areas. 


Architecture 

PHIGS, as defined by the PHIGS stan- 
dard, can be previewed in brief by subdi- 
viding it into the four major components 
shown in figure 1: the control center, the 
data definition system, the data display 
system, and the interaction handler. 

The control center maintains the state 
of the entire graphics system and moni- 
tors access to the other subsystems. The 
data definition system controls the con- 
struction, manipulation, editing, archiv- 
ing, and retrieval of graphical objects 


Application 


Data 
definition 
system 


PHIGS 
control 
center 


Interaction 
handler 


Operator 


called structures. The data display system 
controls access to the graphics display de- 
vice (terminal, plotter, and so on) and 
manages the traversal (display) of the struc- 
tures that have been designated for display. 

The interaction handler is the most 
complex of the four PHIGS components. 
It manages interactive input processing 
and graphics hardware resources, and it 
provides instructions to the data display 
system to update the display. The interac- 
tion handler also supplies information to 
applications programs so that the data 
definition system can be used to modify 
structures. 


Control Center 

The PHIGS control center maintains the 
global system state and the opening and 
closing of subsystems. PHIGS can be 
viewed simplistically as a finite state ma- 
chine (see figure 2). The Open PHIGS 
control function initializes the system; 
the Close PHIGS function closes it. Open 
(graphics) workstation opens the con- 
nection to a graphics display device and 
initializes it for graphics output and 
input. 

On an engineering workstation, the 
graphics display device is usually a pro- 
cess window dedicated to graphics output 
and input. The control function Close 
workstation disconnects the graphics 


Display 


Application 


Figure 1: A block diagram of the PHIGS subsystem. 
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display device from PHIGS. Some imple- 
mentations may choose to let the graphics 
image remain visible on a closed display. 
Others, such as engineering worksta- 
tions, may close and release the process 
window dedicated to graphics, thus re- 
moving the graphics image from the 
physical display surface. 

Open structure invokes the PHIGS 
graphical database editor and allows the 
passage of information to and from the 
data definition system. Close structure 
releases the editor and stops the passage 
of information. 

The Open archive function permits 
the data definition system to read and 
write geometric models between the in- 
ternal database of PHIGS and external 
permanent files maintained by the com- 
puter’s operating system. The PHIGS ar- 
chival subsystem also has a respective 
Close archive function. 


Data Definition System 

The data definition system is the model- 
ing and object-construction toolkit of 
PHIGS. The data definition system con- 
tains a central database, an editor, and ar- 
chival utilities. The database consists of 
structures, which in turn are collections 
of atomic entities called structure ele- 
ments—the fundamental building blocks 
of graphics objects. 

Structure elements include three-di- 
mensional geometric primitives, their re- 
spective primitive attributes, view-speci- 
fication indexes, modeling matrices, 
structure instances for creating hierarchi- 
cal structure networks, labels, namesets 
(i.e., relational classification identifi- 
ers), pick identifiers, and applications 
data records. 


Geometric Primitives 

The geometric primitives included in 
PHIGS are polyline (a set of connected 
lines), fill area (a polygon, hollow or 
filled, without edge control), fill area set 
(a polygon, hollow or filled, with edge 
control), polymarker (a set of locations, 
each indicated by a marker), text, and cell 
array (a rectangular grid of equal-size 
rectangular cells of a uniform color (see 
figure 3). 

All primitives are three-dimensional; 
two-dimensional shorthand specifica- 
tions are provided for applications that 
define planar objects. (The applications 
specify primitives in two dimensions, 
and PHIGS will automatically specify the 
third dimension by setting the z compo- 
nent internally to zero.) 

The attributes for these primitives are 
segregated by primitive type. This means 
that attributes are not shared between pri- 
mitives (see the text box “Segregated-At- 
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Dratix 1 Plus. 
The easy way to 


become 
AD user. 


a sophisticate 


Some CAD packages give you powerful 
features. Others promise ease of use. 

Only one gives you both. New 
Drafix 1 Plus. 

High performance CAD you'll be 
using in minutes. 

Drafix 1 Plus features a unique menuing 
system that was created to work with, not 
against, the way you design. 

All of the menus are visible all of the 
time, options are automatically displayed, 
everything is smooth, natural, easy to use. 

In minutes you'll be able to create 
sketches and drawings that would take 
weeks to learn on any other CAD system. 


“Best CAD buy in town.” 


— РС CAD A Buyer's Guide 


Pointer prom pts display 


Пет attributes, component апа 


High performance CAD you'll be 
using for years. 

At the same time Drafix 1 Plus offers 
ali of the drawing, designing and editing 
functions demanded by the most serious 
users such as architects and engineers. 

Text editing window, function key 
macros, splines, automatic dimensioning — 
Drafix delivers the full function CAD power 
only found on the most sophisticated sys- 
tems, at a fraction of their cost. 

Order today. Only $295. 

Your Drafix 1 Plus package includes both 
Dot Plotter (to give you high resolution 
output on over 100 dot matrix and laser 
printers) and our library of 450 time-saving 
pre-drawn symbols. 
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Message center displays step-by- 
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and perpendicular lines, and 


All for the remarkably low price of 
just $295. 

Order new Drafix 1 Plus today. You'll be 
using it in minutes. And you'll appreciate 
it for years. 


New! 2-1) Modeler 


Introducing new 3-D Modeler. Its true 
3-D database allows you to easily create 
а ibree-dimenstonal com puter model and 
generate unlimited perspective views. Sel 
your eye location and viewing target, then 
view the model from any angle — inside 
and out! 

Drafix 3-D Modeler bas the same fea- 
tures found in the product rated the #1 
3-D CADD in the 1986 AIA CADD Review. 


Call for the name of your local Drafix 
dealer or place your Toll-Free order today! 


1-800-231-8574 


Еж. 150 
Use Visa, MasterCard or 


American Express 


LJ Drafix 1 Plus 
Г) Drafix 1 
3 Drafix 1/Atan ST 
С ОТТО (AutoCad File Exchange) 
D Professional 
Symbols Libraries 
LJ Drafix 3-D Modeler 


О Mouse Systems Mouse 
with any Drafix package 


Note: Drafix 3-D Modeler must be used 
with Drafix 1 or Drafix 1 Plus for plotter or 
printer output. 


Drafix supports IBM PC/XT/AT and 
compatibles. Atari ST version now 
available. 


FORESIGHT 
RESOURCES CORP” 


932 Massachusetts 


Lawrence, KS 65044 913-841-1121 
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tribute Model" on page 282). In some 
graphics systems, for example, setting 
the color affects subsequent lines, poly- 
gons, and text. In PHIGS, setting the line 
color has no effect on text or polygons. 
Likewise, setting text color does not af- 
fect lines or polygons. 


Central Structure Storage 
The PHIGS graphical database is a sim- 
ple file system called the central struc- 
ture storage (CSS). The structure editor 
controls the passage of definitional infor- 
mation between an application and the 
CSS. The CSS contains all object defini- 
tions that can be displayed, modified, and 
archived. 

For purposes of explanation, we can 


Close PHIGS 


view the CSS facility as a simple text file 
system, view each structure (1.е., object) 
as a text file within the file system, and 
view each structure element as a line of 
text within atextfile. Since structures are 
linear lists of structure elements (1.e., se- 
quential lines in a text file), the structure 
editor is analogous to a simple text editor 
whose current line pointer can be posi- 
tioned at any line (i.e., structure ele- 
ment), after which new information can 
be inserted and at which existing infor- 
mation is deleted. 


Building an Object 

Building objects with PHIGS is a 
straightforward process. A complex ob- 
ject such as an automoble, airplane, or 


PHOP 
WKOP 


STOP 
О Р 


FM n 


PHCL: PHIGS closed 
PHOP: PHIGS opened 


WKCL: Workstation closed 
WKOP: Workstation opened 


STCL: Structure closed 
STOP: Structure opened 


ARCL: Archive closed 
AROP: Archive opened 


Figure 2: A block diagram of a PHIGS control center. 
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ship can be broken down into logical 
groups connected in a hierarchical man- 
ner. Àn application can establish the 
amount of detail to be defined at each 
level in the hierarchy and then begin to 
specify each accordingly. PHIGS per- 
mits both top-down and bottom-up con- 
struction of hierarchical objects. 

For example, one application might 
choose to define an automobile by first 
defining all the atomic parts— nuts, bolts, 
flanges, rings, pistons—and then con- 
structing large components, such as 
wheel assemblies, by instancing previ- 
ously defined atomic parts. Another ap- 
plication might choose to define the auto- 
mobile from the top down: defining the 
drive train, body exterior, body interior, 
and so on, then iteratively breaking down 
each group into smaller groups. 

Defined structures can be archived so 
that they can later be retrieved by the 
same or other applications. The PHIGS 
archival utilities are part of the data defi- 
nition system and manage the transfer of 
structures between the internal file sys- 
tem of the PHIGS CSS and the external 
file system maintained by the operating 
system. 

Geometric parts libraries for automo- 
biles, aircraft, and ships are excellent ap- 
plications for PHIGS and its archival util- 
ities. Applications can retrieve thousands 
of atomic parts easily and then construct 
a complicated object from atomic geo- 
metric components. 


Data Display System 

PHIGS separates the processes of data 
definition and data display. This separa- 
tion permits the design of applications 
that only compute and build models using 
the PHIGS framework without displaying 
them. 

Large mechanical analysis and molec- 
ular modeling applications can compute 
complex scenarios, build geometric 
models that reflect specific phases of the 
calculations, and archive these models. 
Smaller applications can then be specifi- 
cally designed to retrieve the archived 
models, display them, and allow operator 
interaction with them. Other applica- 
tions, such as CAD systems, tightly inte- 
grate the data definition and display sys- 
tems. This is easily accomplished with 
PHIGS via the interaction handler. 


Posting 
The process of displaying a structure and 
its descending network is called posting. 
The function Post root identifies a struc- 
ture and its descendants that are to be tra- 
versed and displayed on a designated 
graphics display device. While a struc- 
ture is posted for display, the interaction 
continued 
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Rack & Desk 
PC/AT Chassis 


A Fresh Approach 


Integrand’s new 
Chassis/System 15 not 
another IBM mechanical 
and electrical clone. 
Appearance, power, 
thermal, reliability and EMI 
problems that plague other 7 

designs have been solved. An entirely 

fresh packaging design approach has been 
taken using modular construction. At present, 
over 40 optional stock modules allow you to 
customize our standard chassis to nearly any 
requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support 

all at prices competitive with imports. 

Why settle for less? 


Rack & Desk Models 


Accepts PC, XT, AT Motherboards 
and Passive Back planes 


Doesn't Look Like IBM 

Rugged, Modular Construction 
Customize with over 40 Stock Panels 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 

Designed to meet FCC 

204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 

Made in USA 


Call ar write for descriptive brochure and prices: 
8620 Roosevelt Ave. • Visalia, СА 9329] 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD} 
EZLINK 62926572 
We accept BankAmericard/VISA and MasterCard 


IBM, РС. ХТ. AT trademarks of International Business Machines. 
Drives and computer boards not included. 
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handler keeps track of activity occurring 
within the data definition system and the 
data display system. When an activity oc- 
curs that renders the current image of a 
posted structure network obsolete or out 
of phase with its hierarchical representa- 
tion maintained in the CSS, a retraversal 
is requested to update the display. 

The function Unpost root removes a 
specified structure network from the list 
being displayed and updated. During un- 
posting, the image of the specified struc- 
ture network is removed from the display. 
An additional function, Unpost all 
roots, is a natural extension of Unpost 
root. 


Interaction Handler 

The interaction handler controls several 
types of interactions. It controls interaction 
of workstation input peripherals, such as a 
mouse or keyboard. It controls the time 
that the image of an object is to be made 
current due to changes made within the 
data definition system or changes made to 
the data display system. It also manages 
available workstation resources, such as 
the color table, screen space, and interac- 
tion with the window manager. 


Polylines 


Polymarkers 


The interaction handler controls physi- 
cal input peripherals, such as a trackball, 
joystick, mouse, dial box, and keyboard, 
via a logical input model. The PHIGS 
model defines six logical classes of input 
devices: Locator, Stroke, String, Choice, 
Valuator, and Pick. Each logical input de- 
vice is mapped to a physical device. 

The Locator and Stroke classes are 
logical pointing devices and return posi- 
tional information to the graphics system 
and applications program. This informa- 
tion is of the form (x,y) ordered pairs or 
(x,y,z) ordered triples. The Locator de- 
vice returns a single position. The Stroke 
device returns several positions. 

A String device is used to return textual 
information to the graphics system and 
application. Usually, String devices are 
mapped to a physical keyboard on which 
the operator can type desired character 
strings. The Choice device is used to des- 
ignate a choice from several available op- 
tions. It is usually mapped to a function 
pad or button box and returns information 
of the form "button 13 was pressed.” 

The Valuator device is much like a 
light dimmer. It returns a value between a 

continued 
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Figure 3: A hierarchical data organization, showing graphics primitives and 


structure elements. 
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AutoSketch” 


A Resource to Draw Upon 


T oget any job done, you need the right tools. Ideally, they 
should be extensions of your talents, freeing you to do 
what you do best. And speed, precision, flexibility, and 
consistency arealwaystoppriorities, по matter what the job. 
If communicating with drawings is part of your job, 
— AutoSketch should be one of your resources. 
AutoSketch from Autodesk, the developers of 
AutoCAD? isthe precision drawing tool for professional 
use. It's fast, powerful, and simple to learn. The price is 
right, too. 

With AutoSketch and your personal computer, you'll enter the world of computer-aided 
drawing with ease. You may never have designed with a PC before, and you may think it's 
bound to be complicated and time-consuming. Surprise! With AutoSketch, you'll probably 
be up and running in about an hour. 

Despite its ease of use, AutoSketch is a 
full-function, object-oriented CAD program. 
Pull-down menus and dialog boxes Р 
help you each step of the way. 

With a click of the mouse, you can 
draw, then copy, mirror, or move 
objects, even create symbol libraries. 
AutoSketch automatically updates 
measurements whenever you stretch, ———4 
scale, or rotaté dimensioned objects. 
It even keeps track of everything you 
do, so that you can delete and restore 
parts of your drawing as easily as you 
change your mind, using successive 
undo or redo commands. 


We know you'll be impressed with the professional results. So will your 
clients and colleagues. 


AutoSketch runs on the IBM PC/XT/AT and 
compatible systems with a minimum of 512K RAM 
and either color or monochrome display. The 
standard version is yours for just $79.95. If vour PC 
has an 8087 or 80287 math coprocessor, this 
version operates about three times faster. The 4 
speed-enhanced version or $99.95, requiring 
the coprocessor, is three times faster still. 

Call 800-445-5415 for the name of the 
AutoSketch Dealer nearest you or more 
information on supported peripherals. 

To order direct with a credit card, 
call 800-223-2521. 
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Segregated-Attribute Model 


HIGS employs a segregated-attribute model to simplify and concentrate model 
construction on geometric primitives and not on the ordering and interaction 
issues of global attributes and primitives. Each geometric primitive in the PHIGS 
system has its own set of dedicated attributes that determine its appearance. (See 


figure below.) 


Polyline 


Set line color 
Set line type (line style) 
Set line-width scale factor (line width) 


Polymarker 


Set marker color 
Set marker type 
Set marker scale factor 


Fill area 


Set interior color 
Set interior style 
Set interior style index 


Fill area set 


Set interior color 
Set interior style 
Set interior style index 


definable minimum and maximum value. 
A Valuator device is usually mapped by 
the interaction handler to a dial box (a 
mouse-, joystick-, or light pen-actuated 
analog control, displayed on the screen). 

The Pick device returns information 
regarding the part of an object, currently 
being displayed, at which the device is 
pointing. A Pick device is usually mapped 
to the physical devices—such as a mouse, 
joystick, or light pen—and returns infor- 
mation of the form, “You are pointing to 
the left front tire of the car." Naturally, 
the returned information is encoded in 
more cryptic protocol. 


Interactive Input Modes 

Using this logical input model with these 
six classes of input devices, an applica- 
tions program can control interactive in- 
put via three modes: Request, Sample, 
and Event. 

Request requires the application's op- 
erator to take some action to trigger the 
input report. For example, a Request 
Locator would require the operator to 
press a mouse button before the (x,y) 
position pointed to by the mouse would be 
returned to the interaction handler. A Re- 
quest String could require you to press a 
carriage return after entering text from 
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Setedge existence flag 

Set edge color 

Set edge type (edge line style) 

Set edge-width scale factor 
(edge line width) 


Text 


Set text color 
Settext font 
Settext precision 
Settext path 

Set text alignment 


Set character expansion factor 
Set character spacing 

Set character height 

Set character up vector 


Cell array 


(No attribute settings) 


the keyboard. 

sample mode input requires no opera- 
tor interaction. In this mode, the applica- 
tions program simply retrieves the cur- 
rent measure of the logical device. For 
instance, Sample valuator would return 
the current value of a dial immediately 
without any operator intervention. Sam- 
ple choice would return which choices 
(i.e., buttons) are pressed down and 
which are not pressed. Both Request and 
sample mode input are procedurally 
driven by the logic designed into the ap- 
plications program. 


The Event Mode 

Event is the most complex and powerful 
of the interactive input modes. In Event 
mode, the operator must take some action 
to trigger an input report. This action— 
an input event—is then placed in a first- 
in/first-out queue containing the class of 
input and a packet that includes the 
information the particular input class 
provides. 

The application requests information 
from the event queue, determines from 
the event report which input class gener- 
ated the event, and takes the appropriate 
action to process the information packet 
provided by that logical input device. 


Event mode is used to let an application 
be operator-driven rather than procedur- 
ally driven. Event-driven applications are 
usually more user-friendly because input 
sequencing is defined by the operator and 
not the applications developer. 

The interaction handler also assists the 
traversal (display) process. It detects 
when the display surface is to be updated 
because of changes in the object's defini- 
tion or changes in the display system itself 
that affect a displayed image. Changes to 
definition could include, for example, the 
removal of the tires from a model of a car. 
The interaction handler would detect that 
the data definition system changed the 
object being displayed and would take the 
appropriate action to ensure that the dis- 
played image correctly reflected the ob- 
ject's current definition. 

Changes in the data display system can 
also cause traversal for the purpose of 
correcting an image on the display. For 
example, panning around and zooming in 
or out on an object can be accomplished 
by changing viewing information main- 
tained by the data display system. In this 
example, the definition of the object has 
not changed, only the manner in which it 
is being displayed. The interaction han- 
dler detects the change and requests retra- 
versal after internal transformations have 
been adjusted to yield the effect of pan 
and zoom. 


Window Manager 

Engineering workstations require close 
integration with the window manager. An 
operator must be able to push and pop 
process windows, resize the graphics 
window, and move freely from one work- 
ing process to another. The graphics sys- 


‘tem must be aware of the window man- 


ager and track changes in the workstation 
windowing environment. Window man- 
agers are classically event-driven systems 
from the operator's point of view. The 
graphics system needs to ensure that 
when events affecting the graphics envi- 
ronment occur, appropriate action takes 
place. 

For example, an object is displayed 
within a process window dedicated to 
graphics; the operator resizes and reposi- 
tions that window so that other work 
(e.g., editing a data file or document) can 
be done in another process window that 
requires more screen space. The interac- 
tion handler within the graphics system 
must detect that the physical screen space 
allocated for graphics has now changed; 
internal base transformations are adjusted 
and retraversal of the object is requested 
to correctly display the object in a smaller 
process window now located at a differ- 
ent position on the physical workstation 

continued 


From micro to mainframe, 


5105 got the hardware for your software. 


At first glance, it may look like an 
ordinary calculator, but the Casio 
solar CM-100 is anything but. It’s 
an extraordinary software tool 
that’s as useful in programming an 
Apple™ as it is a mainframe IBM™ 

The key to the CM-100's 
incredible flexibility is Casio's 
adjustable bit-size selector which 
can be set to suit any size com- 
puter up to 32 bits. And its block 
display which can, by scrolling 
blocks of 8 digits at a time, display 
up to a 32 bit word. 


But there's much more to this 
pocket-size powerhouse. It can do 
base conversions from binary/ 
octal/decimal/hexadecimal modes 
and can store іп its memory 
numbers in any base. It also has 
Shift, Rotate, Arithmetic Shift and 
Boolean functions that include 
AND, OR, XOR and NOT. 

Perhaps what is most extraor- 
dinary about the CM-100 though, 
is not how much it can do, but how 
little it costs to do it. The CM-100 is 
the only calculator that'll let you do 


all your software figuring for less 
than you'd figure to pay for an 
average ($25.00) textbook. 

The more you work with com- 
puters— whatever their size—the 
more you need a CM-100. Whether 
you're a student or professional, 
it’s the one piece of hardware that 
will make designing your software 
easier. 


Apple and IBM are trademarks of the Apple and IBM Corporations. 


CASIO. 


Where miracles never cease 


Casio, Inc. Consumer Products Division: 15 Gardner Road, Fairfield, NJ 07006 (201) 882-1493, Los Angeles (213) 803-3411 
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display. The interaction handler manages 
this required interaction. 


Extensions to the Standard 

Graphics functions that address shading 
and lighting were not included in the 
original PHIGS specification. But many 
applications now require this capability, 
and several high-performance graphics 
workstations provide it: the Apollo 590, 
the Sun CXP series, the Hewlett-Packard 
SRX series, the Silicon Graphics Iris and 
4D, and the Prime PXCL 5500. 

The PHIGS + specification defines а 
set of compatible extensions to the ANSI 
PHIGS specification to address lighting 
and shading by incorporating additional 
geometric information. This information 
is in the form of vertex normals, vertex 
color specification, surface properties, 
and new geometric primitives that repre- 
sent curves and curved surfaces. PHIGS + 
specifies lighting and shading models that 
let applications render realistic images of 
models defined using both PHIGS and 
PHIGS + primitives. 

The PHIGS + primitives and attributes 
follow the philosophy of PHIGS and 
maintain the segregated-attribute model. 


PHIGS kernel 


е Control system 
* Data definition 
e Data display 

* Interaction 


These new geometric primitives and at- 
tributes are structure elements much like 
the original PHIGS primitives and attri- 
butes. The PHIGS + primitives use the 
attributes of the original PHIGS primi- 
tives for Polyline, Fill Area, and Fill Area 
Set. This preserves the original PHIGS 
model and promotes migration of appli- 
cations using PHIGS to PHIGS +. 

The higher-order primitives included 
in the PHIGS+ specification allow the 
parametric definition of curves and 
curved surfaces. The polynomial- and B- 
spline-based curve and surface primi- 
tives let applications most accurately ap- 
proximate and render smooth shapes, 
such as pipes, car fenders, windshields, 
aircraft fuselages, wings, and smooth 
mechanical parts. The lighting and shad- 
ing models combined with surface prop- 
erties of polygonal and surface primitives 
allow the accurate simulation of illumi- 
nated objects by means of Gourand and 
Phong shading. 


Designing a PHIGS Implementation 
Designing a graphics system to operate 
efficiently in multiple computing and 
graphics environments requires the defi- 


CPU driver 
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service 


Disk I/O 
services 


JOJOBA uonduoseq 


CPU specific requests 


Channel I/O 
services 


Device specific requests 


Description vector 


Window- 
manager 
events 


Input Vector 


events 


Primitive МО 
mechanics] handlers 


Buffer- 
management 
facilities 


Character- 
handling 
utilities 


handlers 


Workstation controlled (device driver) 


Figure 4: Figaro’s CPU and device intelligence. 
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nition of a conceptual computer and con- 
ceptual graphics device. These principles 
have existed for several years; device-in- 
dependent graphics software is not a new 
topic. However, the developers of earlier 
systems used an interfacing philosophy 
that usually pivoted around the least- 
common-denominator theory—that is, 
the definition ofthe software graphics de- 
vice interface and software computer in- 
terface supported only those functions 
found on all systems to be supported. The 
rest of the required functions were per- 
formed in the device-independent kernel. 

This philosophy worked well until 
graphics hardware became sophisticated 
and operating systems such as Unix and 
VMS could offload much of the work 
previously handled by the software prod- 
uct itself. Under the earlier philosophy, 
new high-performance graphics worksta-: 
tions would be treated as if they were film 
recorders connected to a large mainframe 
running a batch operating system. 

Optimizing the interfaces between the 
major components of a computer- and 
device-independent graphics system re- 
quires that each subsystem understand 
the capabilities of the other to allow the 
migration of responsibility as a function 
of the capabilities of the graphics devices 
and the computing environment. In the 
graphics industry, this has been called 
"device intelligence." But the same phi- 
losophy and principles can apply to com- 
puting environments. 


Figaro's Architecture 

Template Graphics Software's Figaro, a 
PHIGS implementation based on this the- 
ory, consists of three different software 
modules: the PHIGS kernel, the CPU 
driver, and the graphics device driver, 
called the workstation controller. The de- 
sign of this system employs both device 
intelligence and computer intelligence. 
To promote efficiency, Figaro's design- 
ers defined description vectors and com- 
munication protocols between these sys- 
tems so that the division of labor during 
execution of an application could be 
adaptive (see figure 4). 

A simple example of this is the use of 
virtual memory. Both VAX/VMS and 
Unix support run-time allocation of vir- 
tual memory. But IBM VM/CMS and 
MVS/TSO do not. Rather than develop 
two distinct implementations of Figaro, 
one for IBM and one for VMS and Unix, 
the designers incorporated both. By es- 
tablishing internal logic within Figaro to 
manage its own paging system once vir- 
tual memory was exhausted, the same 
code could be used on both IBM-based 
and VAX- or Unix-based computers. 

On IBM systems, virtual memory is 

continued 
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SYSTEM BUILDER’ *149% & REPORT BUILDER $129: 
automate Turbo Pascal programming. 


It's a state-of-the-art program gen- 
erator that automatically builds a 
relational database application for 
you in just seconds. You just paint 
your screen and datafile layouts. 


SO EASY. . . ideal for entry level “coders” 


to produce relational database systems 
without coding. (Entry level guide with 
sample On-disk systems is provided.) 
SO POWERFUL ... it provides program- 
ming professionals with more flexibility 
and horsepower than any development 
tool on the market (guide is provided.) 


REPORT BUILDER CYCLE: 


Key in the report parameters on screen 

Print your listings 

е New report format for reference 

e Report element layout 

4, Key in the report data elements on screen 


> Report Builder automatically writes the 
program code and links it to your datatile 
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* Report program source code listings 


Compile the report builder code using the 
Turbo Pascal" compiler 


Attach the new report module to your 
system menu 


SYSTEM BUILDER CYCLE: 


Paint the menu screens 
à Paint the application screens 


System Builder automatically writes the 
program code and combines the datafiles 
into a relational database 

Print your listings 

* Program source code listing • Datafile 
layouts © Self-documenting program 
(includes screen schematics) 


Compile the System Builder code using 
Turbo Pascal™ compiler 


Start using the completed system 


*System Builder will generate 2,000 lines of program code in approximately 6 seconds. 


REPORT BUILDER FEATURES: 


е Automatically generates Indented, Structured Source 
Code ready for compiling Turbo Pascal (no program- 
ming needed) 

* Automatically interfaces to a maximum of 16 Datafiles 
created with System Builder 

е Supports Global Parameters such as Headings, Footers, 
Lines Per Page, Print Size and Ad Hoc Sorting 
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(i.e. specific account ranges can be requested) 

* Produces standalone Report Modules 

* Easy-to-use Interface Program to access dBase Files 


SYSTEM BUILDER PERFORMANCE 


(Typical 10 screen 8 file/index application) 
SYSTEM 
BUILDER 

60 minutes 

15 minutes 3 hours 
2 minutes 10 hours 


Q1hourand 14 hours 
17 minutes 


TASK 


DBASE Ш" 
Planning and Design 60 minutes 
Screen Painting 
Programming 


Elapsed time to 
completed system 
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SYSTEM BUILDER FEATURES: 


“ Automatically generates Indented, Structured, Copy 
Book Source Code ready for compiling with Turbo 
Pascal (no programming needed) 

® Paint Application and Menu screens using Keyboard or 

Microsoft Mouse™ 

Finished A pplicationscreens all use System Builder's 

In-Line machine code for exceptional speed 

* Use fully prompted Screen Guidance Templates" to 

define upto 16 Datafiles per application, each record 

having an Unlimited Number of fields 

Define up to l6 Index Keys per application database 

Paint functions include: 

—Center, copy, move, delete, insert or restorea line, 
Go straight from screen to screen withone keystroke 

—Cut and paste blocks of text screen to screen 

— Draw and erase boxes, Define colors and intensities 

— Access special graphiccharacters and character fill 

Supports an unlimited number of memory variables 

File Recovery Program Generator to make fixing of 

corrupted datafiles an automatic process 

Automatically modifies datafiles without loss of data 

when adding/deleting a field 

Menu Generator with unlimited Sub-Menu levels 

Experienced developers can modify the System Builder 

Develop systems for Floppy or Hard Disk 

Modify SystemBuilder's output code to include Exter- 

nal Procedures, Functions and Inline Code 

Easy-to-use Interface to access ASCII and dBase Files 


VARS, system integrators and dealers: 


Your inquires are always welcome. 
Call us at the numbers shown on coupon. 


OYAL AMERICAN аг (фла 


“I think it’s wonderful... prospec- 
tive buyers should seriously con- 
sider DESIGNER even before 
dBASE III.” Mr. Greg Weale 
Corporate Accounts Manager, 
Computerland 


“We used DESIGNER last year to 
program a major application. It 
saved our programmers so much 
time. We now use DESIGNER 
instead of dBASE III as our devel- 
opment standard?’ 

Mr. Peter Barge, Director 
Services Division, Horwath & Horwath 


“DESIGNER has resulted in signi- 
ficant time savings . . : We use it оп 
classical database applications? 

Mr. Andy Rudevics, Director 

Andrasoft Corporation 

Royal American Technologies 
320 Harris Ave, Suite A 
Sacramento, CA 95838 


(800) 654-7766 
In California (800) 851-2555 


Please rushme___ copies of SYSTEM 
BUILDER at $149.95 per copy and 

____ copies of REPORT BUILDER at 
$129.95 per copy. I am enclosing $6.00 
for postage and handling. Note: California 
residents please add 6% sales tax. 


Zip 


Payment: []Check (1 Money Order 
C] Cashiers Check [J AMEX 
DOOVISA L)MASTERCARD 


Expiration date — 
Card Number 
Signature : 


30-Day Money-Back Guarantee. Not copy 
protected. $10 restocking fee if envelope is 
opened. : 


System Requirements—System Builder/Report 
Builder: IBM PC/XT/AT! , or similar, with minimum 
256K RAM, dual floppy drives, or hard disk, color 
or monochrome monitor, MS? or PC DOS! version 
2.0 or later, Turbo Pascal Version 2.0 or later 
(Normal, BCD or 8087 versions). 
Trademarks of International Business Machines Corp. 
“Trademark of Microsoft Corp. 
“Turbo Pascal is a registered trademark ot Borland International, || 
“dBASE is u registered trade mark of Ashton- Tate. 
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PHIGS 


Virtual memory 


Control 
handler 


2 U 


Geometric- 
primitive 
handlers 


Hardware bus 


Figure 5: Figaro 's graphics engine interface. 


immediately exhausted because none can 
be allocated at run time; thus, Figaro 
would take over with its own paging sys- 
tem. On VMS and Unix systems, Figaro 
uses run-time allocation of virtual mem- 
ory until it is denied access due to exceed- 
ing working size limits; it then rolls over 
into its own paging system using the exist- 
ing allocated virtual memory as a cache. 

Similar strategies are applied to opti- 
mizing disk and channel I/O. The com- 
puter-dependent subsystem has the inter- 
nal knowledge of optimum buffer sizes 
and disk record sizes for the underlying 
operating system configuration. These 
are communicated to the Figaro kernel 
via description vectors. The kernel then 
has sufficient information to decide 
whether it should use the recommended 
parameters from the computer driver or 
override them. 

Vector mathematics is another realm of 
optimization. Many of the new worksta- 
tions have special functions used to multi- 
ply matrices. This can make significant 
differences in transformation, clipping, 
and rendering time of geometric primi- 
tives. 


Graphics Engine Interface 
These general principles were used to es- 
tablish the Graphics Engine Interface 
(СЕТ). This interface is internal to Figaro 
and allows the flexible integration of a 
conformant PHIGS implementation with 
newly developed hardware, which may or 
may not be able to support all the PHIGS 
functionality in hardware directly. 

The GEI establishes a multilevel 
graphics device interface for processing 
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fundamental picture elements created 
during the traversal of the PHIGS CSS. 
Each picture element consists of a PHIGS 
or PHIGS+ geometric primitive, its re- 
spective current attributes, and the com- 
posite, modeling, viewing, projection, 
and workstation transformation matrix. 
Through this interface, a designer can 
easily determine if the picture element 
can be processed directly by the underly- 
ing hardware or if intermediate logic is 
required so that interfacing at a lower 
level is possible (see figure 5). The GEI 
was used to develop high-performance 
interfaces to the graphics workstations 
manufactured by Silicon Graphics, Sun 
Microsystems, Hewlett-Packard, Prime 
Computer, NEC, and Stellar Computer. 


Acceptance of PHIGS and Figaro 
PHIGS is gaining momentum rapidly. 
Both the National Computer Graphics 
Association and the Association for Com- 
puting Machinery’s Special Interest 
Group for Computer Graphics have spon- 
sored tutorials at their respective national 
conventions to teach the concepts of 
PHIGS and promote graphics standards. 
Other technical committees such as the 
PHIGS + and three-dimensional X Win- 
dow System groups have compatibly ex- 
panded upon the foundation set by ANSI 
PHIGS. 

Putting the theory of graphics stan- 
dardization into practice requires indus- 
try commitment. Template Graphics 
Software began working on an imple- 
mentation of PHIGS early in 1984. In 
1985, TGS introduced Figaro, still the 
only commercially available implementa- 


Input 


Display 
device 


tion of the PHIGS proposed standard. 

TGS has concentrated on satisfying the 
requirements of the top Fortune 100 com- 
panies requiring a three-dimensional 
graphics programming standard. These 
large corporations develop chemicals and 
build automobiles, aircraft, and power 
plants. They are changing their techno- 
logical methodologies to use the new en- 
gineering workstations in addition to 
existing mainframe computers. The es- 
tablishment, availability, and delivery of 
PHIGS, operating efficiently in both the 
workstation and mainframe environ- 
ments, simplifies some of the complex 
issues facing these companies during this 
transition. 

Figaro is now fully suppported on 
VAX/VMS, IBM VM/CMS, MVS/TSO, 
Apollo Aegis and many major Unix 
workstations, including Sun, Silicon 
Graphics, Hewlett-Packard, Masscomp, 
Prime, Convergent Technologies, Cal- 
Comp/Sanders, Celerity, Motorola 
VME, and NEC. In addition to these 
workstations, Figaro also supports 200 
graphics display devices, ranging from 
pen plotters, film recorders, and meta- 
files to interactive color terminals and 
monitors. 

The cooperation between the hardware 
manufacturer and the software supplier 
will guarantee two critical components 
required to deliver a technology stan- 
dard, First, it will ensure that product 
combinations function and perform to the 
expectations of current technology. Sec- 
ond, it will provide compatible product 
combinations on a variety of hardware 
platforms. Ш 


At last, 


real mainframe-based CAD 
power at a PC price. 


Introducing 
MICRO CADAM 


CORNERS I ONE 


Now you can have mainframe CAD 
power on your IBM® PS/2™ PC/AT or 
compatible—for just $2,995* 

If that sounds amazing, it is. Especially 
when you compare MICRO CADAM CORNER- 
STONE to run-of-the-mill PC CAD systems. 

Use it to create complex orthographic 
drawings, then make automatic isometric projec- 
tions with mathematical accuracy. It is a serious 
design tool, made to order for solving multi- 
dimensional problems, and solving them fast. 


"Suggested U.S, licensing fee. 


AUX VIEW 


Uieu PU Scale 


It employs the friendly CADAM user 
interface, famous throughout the industry for 
being easy to leam and use—even if you've 
never worked with a CAD system before. You 
can make drawings quickly and naturally, a 
feature you'll appreciate if you've ever strug- 
gled with an older PC-based drafting system. 

MICRO CADAM CORNERSTONE is 
upwardly compatible with the whole CADAM 
family of CAD/CAM/CAE solutions, working 
today on more than 25,000 CADAM terminals 
and used by over 100,000 design and manu- 
facturing professionals worldwide. And it 
features ХЕ neutral files, so you can 
exchange data with other PC-based systems. 

Everything you need is included: three- 
button optical mouse, comprehensive user 
guide, your own self-training course—and 60 
days of free dial-up support from CADAM. 


1.000 Мао 
Sel line of sight ^» YN section line 


7 ORTHO ^ TRUE ^ 150 ^ RETURN / 


So if you want mainframe power with 
the affordable convenience of a stand alone 
desktop mechanical design system, start at the 
top—with new MICRO CADAM CORNERSTONE. 
At last, real mainframe power at a PC price. 

To order, or for more information, . 
call CADAM toll-free 800-255-5710. 
MICRO CADAM СОНМЕН5ТОМЕ... 
The Ultimate PC CAD Production Tool 
See us at AUTOFACT Booth #650 


10, 

E» ° 

Maw 
CADAM INC 


A SUBSIDIARY OF LOCKHEED CORPORATION 
Circle 48 on Reader Service Card (Dealers: 49) 


CADAM к а registered trademark and MICRO CADAM CORNERSTONE is a trademark of CADAM INC. IBM-and Personal Computer AT 
are registered trademarks and Р5/2 Б a trademark of International Business Machines Corporation, ©1987 САРАМ INC 


Dealer inquiries invited 


1.6000,-5.00 COPR 1987 САРАМ C1.2 
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And you sure don’t need to go that far 
to find some of the hottest personal 
computers around. Because they're 
designed and built right here in the US 
of A. In Austin, Texas. By PC's Limited. 
We pioneered 
the idea of selling 


YOU CAN'T fast, high perfor. 
GET GOOD CHILI mance machines 
IN TAIWAN. direct to users like 


you. And because 
theres no middle- 
man, no computer dealer, theres no 
dealer mark up. 

You just pick up the phone and 
order a PC that's MS-DOS™ and MS-OS/2™ 
compatible, and it'll be delivered 
directly to you. 

Our low, complete systems prices 
also include something other manu- 
facturers cant match. An optional 
one year, on-site service contract from 
Honeywell Bull, plus unlimited access 
to our technical support people over 
toll free phone lines. And if you're not 
totally satisfied within 30 days we'll 
refund your money. 

In just three years we've become one 
of the seven largest personal computer 
companies in the USA. And мете sure 
that being in the Far Fast would have 
made things a lot tougher. But nowhere 
near as hard as learning how to eat 
chili with chopsticks. 


PC'S LIMITED 


AUSTIN: TEXAS 


The Image Makers. 


Тһе І.а5егітаре 1000 — 
it will improve your 
corporate image. 

designed to make 


e 
ын. 

4 * iC | | 

< QA d, you and your com- 


NE 2 munications look 
good. This powerful, 


personal-size laser printer 

," performs functions often 
/ found only in larger, more 

expensive printers. The 1000 
delivers full-page, high-resolution 
graphics and text at a quick six pages 
per minute. And it will /as¢/ With a 
duty cycle rating of 5,000 pages per 
month and a life cycle of over 
180,000, the 1000 delivers reliability 
you can trust. Thirty-one standard 
type fonts and optional cartridge 
fonts give you complete document 
design flexibility. Nationwide on-site 
service is also available. 


The new Laserlmage 
1000 from PCPI is 


Graphics quality second 
to none. 


All LaserImage Series printers utilize 


100 % of the page for graphics with 
sharp 300 dots per inch resolution. 
You can print in either the portrait or 
landscape format with PCPI’s full bit 
map fonts and graphics. 


All members of the 
LaserImage Series™ family 
have a plotter and graphics 
printer included. 


The Laserlmage family also includes 
the 8 page per minute Laserlmage 


2000™ and the high-speed, 15 page 
per minute Laserlmage 20007М 
Whichever member of the family you 
select, they all emulate Laserjet Plus, 
Diablo 630, [ВМ Proprinter, HP plot- 
ters and the Epson ЕХ/80. If your 


гагар! hics 


software works with these, it will 
work with any of the Laserlmage 
Series printers. 


Call PCPI toll free today for the dealer 
nearest you. 
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Personal Computer 
= Products, io 


11590 West Bernardo Court 

San Diego, CA 92127 

(619) 485-8411; Telex: 499-2939 
FAX: (619) 487-5809 


Toll Free Information: 
1-800-225-4098 

In California: 
1-800-262-0522 


PCPI is a public company whose shares are 
traded on the NASDAQ exchange. 


©1987 Personal Computer Products, Inc. tmogeScript, Losertmoge Series, Loserimoge 1000. 2000 and 3000 ore tradamorks of Personal Computer Products, inc. НР ond Loser Jat Plus ore registered trademarks of 
Hewiatt-Pockord Company. Diabla 630 iso registered Irodemark of Xerox Согрогоноп. ІВМ Proprinter is o registered trademark of Internatianat Business Machines Corporation, Epson FX/BO is a registered 


trademork of Epson America. 
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WORKSTATION TECHNOLOGY 


Distributed Processing: 
The State of the Art 


Two experimental distributed operating systems: 
Carnegie-Mellon's MACH and Stanford's V 


COMPUTERS WERE ONCE scarce 
enough, and limited enough, that com- 
munication between them was impracti- 
cal and unnecessary. As computers grew 
to multiuser systems, communication 
was limited to terminal/computer proto- 
cols, such as the RS-232C (serial) speci- 
fication, which is still widely used. It 
isn't surprising that this available proto- 
col was modified and used as the basis for 
intercomputer communications. Still, be- 
cause of the scarcity of peer machines, 
the need for this type of communication 
was limited. 

However, as the number of machines 
and users increased, the use and demand 
for communication increased. Unix, the 
premier multiuser system today, came 
with the simple yet effective UUCP 
(Unix-to-Unix copy). It took little to 
modify UUCP and its peer UUX (Unix- 
to-Unix execution) to allow for handling 
electronic mail. From humble begin- 
nings, the number of machines using 
UUCP and exchanging mail and other 
electronic communications has mush- 
roomed, as anyone who has read Usenet 
(the ubiquitous international Unix bulle- 
tin board system), can tell you. 

As multiple-machine environments be- 
came more prevalent, the demands on 
UUCP transfers became a significant 
burden. Through the ingenious use of 
hardware and software, both local and 
wide area networks were developed for 
higher-speed data communications. In 
the Unix world, Ethernet and TCP/IP 
(Transmission Control Protocol/Internet 
Protocol) became the predominant stan- 
dard. Because of the greatly improved 


W. Anthony Mason 


speed of intermachine links, and the 
higher power of the machines being 
linked, new uses were created for those 
links, such as the Telenet protocol (which 
allows remote log-ins), and the remote 
execution protocols. 

The Unix kernel size exploded withthe 
increase in software necessary to process 
this additional overhead. From the PDP- 
11 days, when the Unix kernel fit in very 
memory limited machines, to today, 
when a BSD (Berkeley software distribu- 


tion of Unix) 4.3 kernel absorbs 4 mega- 


bytes on a VAX 8350, the area of greatest 
growth has been networking. 

Additionally, the cost of this explosion 
in software size was a loss of the elegant 
Unix view of all things as files. Instead, 
we now have files, sockets, semaphores, 
message queues, streams, and even more 
specialized data types. 


The Diskless Workstation 
This new, high-speed networking capa- 
bility, coupled with a dramatic drop in 
the cost of CPU resources, encouraged 
the current proliferation of diskless work- 
stations. In principle, because a high- 
powered CPU is inexpensive, and disk 
resources have a high initial cost, it 
makes good sense to centralize disk re- 
sources (one large disk is not much more 
expensive than one small disk) and de- 
centralize CPU resources. In fact, by in- 
vesting in high-speed, high-reliability 
drives, as well as drive technology, the 
communications overhead of using the 
network for file serving is negligible. 
However, prior to the decentralization 
of CPU resources, the system response 


time for a given individual was typical of 
the response time for any other individual. 
When the machine was only lightly loaded, 
response time for everyone would be good. 
With workstations, it is possible that a par- 
ticular user can have a significantly slower 
response than someone else using the same 
disk resources. Thus, the "equality of re- 
sponse" has been traded for lower cost and 
higher performance. 


Distributed Operating Systems 

Two factors are leading the way into the 
new area of distributed operating sys- 
tems: a skewed utilization of resources, 
which adversely affects users, and the 
loss of simplicity in kernel construction, 
which adversely affects system software 
designers and, ultimately, hardware 
manufacturers. 

One method used in stand-alone ma- 
chines to obtain better performance is to 
increase the number of processors. The 
so-called parallel-architecture computers 
are the extreme example of this method. 
Their development has been useful to the 
cause of distributed operating systems, 
because many of the basic abstractions 
used in these parallel machines can also 
be used for distributed operating systems. 


Message Passing 

The two primary methods used for inter- 

processor communications are message 
continued 


W. Anthony Mason works in the field of 
distributed processing at Stanford Uni- 
versity (Department of Computer Sci- 
ence, Bldg. 460, Stanford, CA 94305). 
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passing, used in loosely coupled systems, 
and memory sharing, used in tightly cou- 
pled systems. 

Message passing consists of a mutually 
agreeable protocol between the CPUs (or 
processes in a distributed operating system) 
and the messages. Messages from one 
CPU to another are then exchanged (the 
CPUs could be either in a single parallel 
machine or a distributed system). This 1- 
lustrates one of the strong similarities be- 
tween the parallel-architecture communi- 
cations process and distributed processing. 

Because of the uncertainty associated 
with network communications, it is the 
duty of both machines to confirm the in- 
tegrity of the communications link. Thus, 
the protocol typically incorporates an 
error-detection method. It must also 
specify how to initiate and terminate the 
communications channel. As it is possi- 
ble that more than one channel may be 
open at a time, some form of message dif- 
ferentiation must also be incorporated. 


(b) 


Tightly coupled CPUs 


Loosely coupled CPUs 


Figure 1: The relationship of tasks, threads, and CPU configurations. 


In addition, in an open network, there 
must be some system of message valida- 
tion to provide a level of security. 
Without it, a remote workstation could 
make a potentially harmful request. De- 
spite these requirements, the actual mes- 
sage header must be small to minimize 
the chance for corruption and allow for 
rapid processing. This also keeps the 
message cost low (if the message must be 
retransmitted). 


Shared Memory 

Shared memory, in contrast to the mes- 
sage-passing scheme, consists of a com- 
mon area where any of the CPUs can read 
or write, Because of the potential for syn- 
chronization errors, there must be an ac- 
cess control mechanism so that the recip- 
ient CPU cannot read before the sending 
CPU has sent its message, and so that the 
sending CPU does not write until the re- 
cipient has read the last information writ- 
ten. If the shared memory is considered 


Ethernet 
connector 
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unreliable, error detection must also be 
incorporated into the memory itself. 

Thus, message passing and shared 
memory accomplish the same thing 
through different methods. Message 
passing is more difficult to deal with con- 
ceptually than shared memory. A vari- 
able can "point" into a shared-memory 
region, but the same analogy cannot ap- 
ply to a message. However, shared mem- 
ory does not exist between independent 
(uncoupled) CPUs. Thus, it provides a 
convenient view for the programmer, 
while message passing provides a more 
flexible model in a mixed-machine 
environment. 


MACH and V 

There are specific functions that any op- 
erating system must perform. It must 
manage machine-specific resources, 
such as disk drives and controllers, video 
controllers, multiplexers, and network 
hardware. It must also provide memory 
management, scheduling for resource- 
sharing among programs, and a uniform 
and convenient access to system services 
for applications programs. 

In addition, a distributed operating 
system must present a uniform interface 
across all machines in the group, provide 
for kernel-level communications, and 
provide a transparent programming inter- 
face. It is becoming more important that 
an operating system provide tools for dis- 
tributed programming. 

Carnegie-Mellon University's MACH 
and Stanford University's V are two ex- 
perimental distributed operating systems. 
Both MACH and V provide all the tools 
of an operating system and a distributed 
operating system. Many of the tools are 
similar, albeit with different names, but 
MACH and V each have unique advan- 
tages and disadvantages. It is useful to ex- 
amine both systems because they reflect 
the direction that future operating sys- 
tems will take. 


Tasks and Threads 
In terms of the above requirements, 
MACH uses several basic abstractions. 
First, the task is the basic unit of a re- 
source, or execution environment. For 
example; the memory management could 
be thought of as controlling the resource 
of memory, and would thus be a task. An 
individual flow of control within that 
task, which MACH calls a thread, would 
have its own private processor state (e.g., 
machine registers), and a thread running 
within a task would then be a process. 
The usefulness of this abstraction is that 
by dividing the machine state (thread) from 
the process, it is now possible to have mul- 
tiple threads per task (for a machine with 
tightly coupled CPUs, this would work 


DISTRIBUTED PROCESSING 


well). Thus, the MACH kernel provides 
mechanisms for creation and control of 
tasks and threads (see figure 1). 

In both theory and practice, it is rela- 
tively costly to establish a task (which 
corresponds to allocating a program ad- 
dress space and loading the program) but 
extremely inexpensive to establish a 
thread (which corresponds to saving a 
program’s register frame). So, what is 
typical in MACH is to have few tasks but 
many threads within those tasks. With 
this understanding, optimization can be 
concentrated on thread creation and de- 
struction, rather than on the (less produc- 
tive and more difficult) optimization of 
task creation and destruction. 


Ports and Messages 

MACH provides for communications 
through a port, which is a message queue 
provided by the kernel. A message is a 
data object, or collection of data objects, 
used by threads to communicate. By pro- 
viding ports and messages, any other ob- 
ject can be thought of as a port, and a re- 
quest can be thought of as a message. 
Thus, the more traditional function-call 
model is replaced by a model of sending 
messages to a specific port. When 
MACH creates a task or a thread, i 
creates a port, owned by the associated 
task or thread, which provides an imme- 
diately obvious mechanism through 
which MACH then lets other tasks or 
threads manipulate it (see figure 2). 

Under this model, the MACH kernel is 
essentially a server implementing threads 
and tasks transparently using the commu- 
nications protocol. A thread cannot dis- 
tinguish itself from another thread in the 
same task or a task running on a different 
machine. Equally, it could request a sus- 
pension on a remote thread just as easily 
as a local thread. By letting every thread 
be transparently equivalent, you over- 
come a major hurdle in the distributed 
systems game—namely, how to allow ге- 
mote programs access to local resources, 
most notably the screen and keyboard. 
Since every thread appears equal to every 
other, the necessary transparency has 
been achieved. 

The thread and task configuration let: 
MACH work with a variety of individual 
architectures, such as tightly couplec 
multiprocessor machines like the multi- 
processor VAXes and the Encore Multi- 
max. This type of machine uses a single 
task with multiple threads, the task exist- 
ing in the machine’s shared-memory 
space, and the threads corresponding to 
the individual processors. 

MACH also works well with machines 
that use many closely linked tasks, such 
as the BBN Butterfly and the IBM RP3 


continued 
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You know that SPEED is the only thing your PC/XT 
never has. Its brain takes too much time to think. 
Have it transplanted now with the EPC motherboard 
and your system would yield an astonishingly high 
performance, exceeding even that of the PC-AT. 


EPC is simply the FASTEST PC/XT Motherboard 
in the World that is fully compatible to all PC/XT 
hardware and software. It’s 100% designed and made 
in CANADA and absolutely not a downsize AT clone. 
EPC comes with an step-by-step installation manual 
t a TWO-YEARS warranty and prices only 


55399. ОО (with @Kb) 


SPECIFICATIONS 


** 80286 -10 CPU in 8088 mode 
* Dual speed : 8Mhz/10Mhz * XT keyboard input 

% Socketed for 80287 9 XT Power supply input 

? Socketed for BIOS/640Kb RAM * Dimensions: 8.5in.x14in. 
° Industrial Grade 4-layer РСВ (fit most XT clone cases) 


*: 8 XT slots 


Dealer Inquiries Welcome 


ү: 


Electronics Inc. 


6767 Cote Des Neiges Suite 320 
Montreal, Quebec, CANADA H3S 2Т6 
Tel: (514) 340-1895 


What Pascal did for his dad, 


we can do for you. 


111644, Frenchman Blaise Pascal devised oneof the first 
mechanical calculators to help his father compute tax 
levies. Called the Pascaline, it was shoe box sized and 
used numbered dials to process figures up to 9 digits. 


ADVANTAGE С + + ™ 


Add ADVANTAGE C+ + to your C 
compiler and enhance your existing 
C tools with new object-oriented ca- 
pabilities. Our latest version, now 
available with MS Windows Sup- 
port, is the only full PC implementa- 
tion of AT&T’s C+ + language. This 
superset of C gives you the speed, 
support and reliability you need to 
develop large and complex programs 
with greater resilience, fewer bugs. 


ADVANTAGE Graphics™ 


Get the expanded graphics ca- 
pabilities and functionality required 
for today’s sophisticated program- 
ming needs: Multi-window and 
other object-oriented graphics ap- 


Pascals idea represents what Lifeboat is all about: 
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(differential-access shared-memory ma- 
chines). Finally, MACH works with truly 
distinct nodes оп a network, such as Sun 
or MicroVAX workstations, where there 
are many nonrelated tasks running on 
separate CPUs and using network com- 
munications. 

Figure 3 is an example of a nodal layout 
(based on the layout of the distributed en- 
vironment used at the University of Chi- 
cago). It consists of a trunk line that con- 
nects one end to the outside world, to 
other nodes at the other end, and to the 
physical nodes of the department be- 
tween. The distinction of placing CPUs 
above or below the line is to establish the 
type of computers they are; the VAX- 
11/750 and the Pyramid 90X are both 
minicomputers. The three nodes on the 
lower edge represent three Sun file 
servers. Two of these have clients that 
they serve. 

Although the clients are represented as 
connections from the file server, they are 


actually nodes onthe network that use the 
services supplied by the servers. The 
third file server is an experimental ma- 
chine that has no clients. It is used for ex- 
perimenting with hardware and software 
and has a connection to Purdue Univer- 
sity. This is an ideal distributed environ- 
ment where both MACH and V would 
work well. 


MACH's Virtual Memory Scheme 

Ás operating systems have grown, the 
amount of available memory on machines 
has tended to increase. Commensurately, 
programs have increased in sizeand com- 
plexity. MACH's virtual memory sys- 
tem, although relatively straightforward, 
does illustrate the state of the art. MACH 
provides methods for allocation/deallo- 
cation of virtual memory and allows for 
protection and inheritance of virtual 
memory areas, referred to as regions. 
Additionally, a region can be set up as a 
copy-on-write region—an area that, 
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Figure 2: A model of the flow of the message-passing process. 
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when written to, is copied from some- 
where else. This is especially useful in 
the Unix fork call, which copies the ad- 
dress space of the parental program. 

Often, however, these forks are imme- 
diately followed by an exec call, com- 
pletely overlaying the current address 
space with a new program. Because of 
the high overhead of copying one region 
of memory to another, as when creating a 
new task, copy-on-write is an optimiza- 
tion; the copying action does not occur 
until there is an actual attempt to change 
the address space. Those programs that 
load a new program save the overhead of 
copying, while those programs that wish 
to create a duplicate image can do so. 

MACH allocates virtual memory in 
blocks referred to as pages. Each page 
has associated with it a protection level 
and an inheritance level. The protection 
level consists of a current value and a 
maximum value. The maximum value is 
the highest level of access that can be 
granted to that particular page. This value 
can be decreased, but never raised. The 
current value is the access allowed at that 
time. It is limited to being less than, or 
equal to, the maximum value. 

Through this protection scheme, it is 
feasible to allow access to a region in 
shared memory between two or more pro- 
cesses. The inheritance level sets the ac- 
cess for child processes; the protection 
level controls the access for peer processes. 

Inheritance levels consist of read/write 
access (shared), copy access, or no ac- 
cess. Read/write access is an area of 
shared memory between the parent and 
child processes that can be used by either. 
Copy access copies the region of memory 
into the child space, often using the copy- 
on-write facility for efficiency. When no 
access is allowed, that area is not part of 
the child-process address space. These 
protection schemes allow for sophisti- 
cated control over memory, which is use- 
ful when working across a broad range of 
architectures, making MACH easier to 
port and more flexible for the software 
designer. 

In addition to access control, MACH 
provides page-fault control and page-out 
control. By further dividing the memory 
management tasks into machine-indepen- 
dent and machine-dependent areas, 
MACH can construct a memory manage- 
ment system independent of underlying 
architectural dependencies, such as ma- 
chine page size. This differentiation also 
makes MACH more portable, an issue of 
significant concern as the number and 
range of machinescontinue to expand. 


Uniform Access Interface 
To use these services offered by the kernel, 
Carnegie-Mellon has developed a uniform 
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interface for access that can be used from 
several high-level languages. Because of 
the communications-oriented nature of 
MACH, these interfaces consist of a li- 
brary of “stubs,” or routines that accom- 
plish their tasks by communication with the 
appropriate kernel routine or server. 

For example, a Unix-style I/O call such 
as read would be translated into an ap- 
propriately formatted request, packaged 
into a message, and then sent to the ap- 
propriate communications channel. This 
allows great flexibility, as that request 
can then be processed by the kernel itself 
or by another process. In fact, the request 
may not even be processed on the ma- 
chine where it originated. Therefore, to 
the applications program, this entire level 
of communication is transparent. This is 
especially significant with a homogenous 
environment of clients with and without 
local disk drives. By setting up a remote 
file server (such as what exists in 
MACH), disk requests, paging, and vir- 
tual memory management can all occur 
using the network communications 
protocol. 


Operating System Goals 
Although V and MACH are considered 
distributed operating systems, their goals 
are quite different. MACH is an attempt 
to prove that the Unix kernel can be com- 
pletely rebuilt to use the concepts devel- 
oped by the Carnegie-Mellon team, 
without loss of functionality or of Unix’s 
trademark—portability. On the other 
hand, V is an experimental system that, 
rather than profess complete Unix com- 
patibility, serves as a tool for exploring 
issues in distributed operating systems. 
However, it would be incorrect to say 
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that V isn't usable. In fact, V is used at 
Stanford on a day-to-day basis. Figure 3 
is an exarnple of a distributed system en- 
vironment that would benefit from using 
either MACH or V. 

The V system approaches many of the 
more common operating system-related 
problems in much the same way as 
MACH, but in some areas it is unique, 
and it is these areas of divergence that 
lend insight into potential future direc- 
tions of distributed operating systems. 


Architecture of V 

A major focus in V is not only an abstract 
division of responsibilities in the kernel, 
but a real, process-type division of effort. 
The kernel consists primarily of code that 
handles the communications. The kernel 
handles no disk access, no display access 
(aside from simple console communica- 
tions), and no memory management. 
These functions are relegated to 
servers—independent processes that run 
in memory but use the communications 
the kernel provides to interact with both 
kernel and peer processes. Many of the V 
abstractions center around this decentral- 
ized view of control. 

Specifically, the view of the V kernel 
is as a bus system with slots and objects in 
those slots, such as a peripheral card (see 
figure 4). The kernel serves as the bus, 
the primary controller of the interaction 
between individual slots and between slots 
and the outside world. By extending this 
view, we can think of every independent 
node as part of the bus, and the individual 
process running on a node as an indepen- 
dent slot. Thus, any slot is addressable 
from any location on the bus, leading to a 
transparent multinode environment. 
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Figure 3: The distributed processing environment used at the University of Chicago. 


The V kernel is the only process that 
"realizes" in any sense that there are other 
processes running on the machine. Thus, 
on every machine, the kernel has two 
layers: a uniform layer it presents to the rest 
of the world (its connection to other seg- 
ments of the bus) and a machine-specific 
layer that optimizes kernel-level perfor- 
mance on that particular machine. The 
first layer must be uniform across all ma- 
chines. The current implementation of V, 
running on both Suns and VAXes, accom- 
plishes precisely this task. 

Realization that processes are either 
“local” or “foreign” occurs only at the 
machine-specific layer. When two local 
processes communicate, it is grossly in- 
efficient, albeit consistent, if the kernel 
packages the request and broadcasts it; 
then receives it, unpacks it, andhands the 
request to the second local process. 
Rather it is at this level, and only this 
level, that the kernel traps such requests 
and short-circuits the normal inter- 
process communications method. By 
prohibiting any other process from doing 
this, it simplifies the task of making the 
kernel secure (requests must pass through 
the kernel, be authenticated, and then 
handed off) and of making sure the kernel 
functions correctly. 


Interprocess Communications 
These servers perform functions neces- 
sary for any operating system. There are 
currently kernel servers for time and pro- 
cess management and scheduling, mem- 
ory management, and device manage- 
ment. All these services are accessed 
through the interprocess communications 
mechanism rather than the more tradi- 
continued 
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tional method of direct function-call 
access. 

This division of labor has two signifi- 
cant advantages: First, it greatly simpli- 
fies the debugging phase of building the 
kernel, as the individual servers are sig- 
nificantly smaller alone than the kernel 
would be if all services were provided di- 
rectly by the kernel. Second, because V 
is used as a research environment, it 
allows for rapid change within the kernel 
and servers while not affecting the man- 
ner in which the kernel and servers inter- 
act. By cutting down on potential side 
effects, V illustrates the tendency toward 
increased compartmentalization of 
functionality. 


Multicasting 

Using the bus/slot idea, V has added a 
multicasting capability to the normal in- 
terprocess communications protocol. By 
taking related processes (a group), a 
transmission can be sent to the entire 
group and action taken by the appropriate 
process. One ofthe more useful purposes 
for which this has been employed is load 
scheduling—running a process on the 
CPU with the lowest load. 

Thus, rather than broadcasting 25 indi- 
vidual packets to 25 machines on the net- 
work, it suffices to multicast 1 packet. 
Although 25 packets will still be re- 
turned, you have used the network to 
broadcast 26 packets instead of 50. This 
use of process grouping and multicasting 
has been so successful that, in the future, 
it is likely V will support more group 
process commands (which allow control 
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of an entire group of processes rather 
than requiring the high overhead of 
broadcasting a request to each individual 
process). 


Critical Issues 

With the typically high number of nodes 
on a workstation-based environment, it 
becomes increasingly necessary to let the 
segmented bus design be not only trans- 
parent, but also resistant to a particular 
node disappearing (caused by a power 
failure or a system crash). 

This becomes critical to workstations 
that have no disk servers themselves but 
rather are served by other nodes. To fur- 
ther complicate this task, it is possible 
that the services offered by the file server 
nodes will not be uniform. There is no re- 
quirement that services be uniform, only 
an insistence that they be uniform in 
terms of access. To present these poten- 
tially different services in a manner that 
the client can dynamically deal with is 
both difficult and critical for solid 
operation. 

V uses a block-oriented data model in- 
stead of the more traditional byte-ori- 
ented Unix model. This fits in well with 
an interprocess communications-based 
system, as most data is transferred in 
blocks. Additionally, the block model 
fits in well with typical semantic units, 
such as database records. 

Also, in contrast to Sun’s Network File 
System, V uses a stateful, rather than 
stateless, file system. Thus, prior to 
many operations, other initialization op- 
erations must be performed. This works 
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Figure 4: A block diagram of the architecture of the V operating system. 
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well on a system where a resource may 
disappear at any time. 

Finally, V provides a variety of access 
types, referred to as compulsory, optional, 
and exceptional. These types correspond 
roughly to sequentially accessed streams, 
primarily sequential streams with some 
special access features, and full-scale 
random access files, respectively. 

This broad-scale view of I/O can be 
used to implement more traditional ser- 
vices, such as pipes, files, displays, 
printers, and internet protocols. In fact, 
V uses this mechanism to track currently 
executing programs. This is a nonobvious 
usage, but one that illustrates the power 
of this method of viewing I/O. Despite 
the complexity this model introduces to 
the functions that the operating system 
must provide, the overhead is not visible 


Ио the application-level program, as the 


run-time libraries handle the overhead as- 
sociated with this conversion. What it 
does provide to the applications program 
is durability—the ability to work even in 
an unstable environment. 

Using the services provided at the ker- 
nel level and through the servers, V pro- 
vides a transparent mechanism for work- 
ing in a multiple-machine environment. 
Currently, V is being ported to an experi- 
mental DEC processor known as the 
Firefly, and an experimental shared- 
memory multiprocessor from Stanford 
known as the VMP. Thus, V appears to 
be growing from the distributed work- 
station environment toward the multipro- 
cessor machine environment. 

continued 
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The V model has also been used in par- 
allel computation across machines, and 
additional work continues exploring the 
problems and issues involved in parallel 
(and hence distributed) programming. 
Currently, additional work is being per- 
formed in increasing network speed and 
lowering network overhead, but more 
understanding of the issues involved in 
parallel languages and parallel systems 
will also be required. 


Common Denominators 

MACH and V performall the functions of 
a standard operating system and expand 
this functionality across a network of sin- 
gle- and multiple-CPU machines. Both 
tend toward decentralization of the ker- 
nel, dividing it into service routines and, 
eventually, into independent servers. The 
critical element that both systems rely on 
is the communications facilities available 
tothe network. 

Traditionally, operating systems have 
provided disk I/O and device control as 
their primary services, but networking 
has changed that significantly. The fore- 
front of research reflects the realization 
of this change. The emphasis in the de- 
sign ofthe kernel was on those machine- 
dependent facilities for two reasons: 
First, those facilities need to be buffered 
from the applications programs that re- 
quire them, so that the programs can be 
independent of the hardware on which 
they run. Second, those facilities, be- 
cause they are used extensively, must be 
optimized and built to take advantage of 
any speed increases available. 


Future Directions 

Computers have changed dramatically. 
Today's computers bear little resem- 
blance to the minicomputers of the 
1970s. Where those machines required 
optimization in areas of memory manage- 
ment, disk I/O control, and terminal I/O, 
today’s machines require optimization in 
network access and use. Although the 
machine-dependent nature of these func- 
tions has not disappeared, the require- 
ments that they be tailored to individual 
hardware has been superseded by hard- 
ware design and improvements that make 
such considerations unimportant. 

Both MACH and V are written primari- 
ly in С, atrendthat started with Unix and is 
common today. In the early years, it would 
have been unacceptable to write operating 
systems in a high-level language—with the 
associated high overhead cost—rather than 
assembly language. 

Today, operating systems run on ma- 
chines that are sophisticated enough and 
fast enough that this overhead is negligi- 
ble, especially when comparedto the cost 
of developing the operating system. This 


trend is likely to continue. It leads to op- 
erating systems that are easier to design, 
maintain, and port to new architectures. 

MACH and V both implement extensi- 
ble software systems from which even 
newer, more advanced operating systems 
can be developed. The movement afoot is 
to improve this abstraction by refining 
interkernel protocols, such as Stanford's 
VMTP. Additionally, extending the op- 
erating systems to work on a wide variety 
of architectures gives users a choice of 
what areas they want to optimize without 
losing the potential for future expansion 
or working with the equipment and ma- 
chines of the past. 

MACH and V accomplish this by pro- 
viding mechanisms that should work for 
the near future with new architectures. 
Both MACH and V work with Unix— 
MACH through direct compatibility on a 
source and binary level, V through a V 
server that runs on Unix machines and 
lets V workstations access and use Unix 
file structures. Thus, either can be inte- 
grated into an existing Unix environment 
without loss of valuable software and 
familiarity. 

Because of the strong similarities be- 
tween parallel architectures and distrib- 
uted architectures, both can be used for 
additional development in parallel pro- 
gramming. The notion of nodal instabil- 
ity, which comes from networked ma- 
chines (any machine may disappear), can 
be used for fault-tolerant systems. Ex- 
ploring issues in distributed operating 
systems illuminates new areas in distrib- 
uted programming. Finally, by using dis- 
tributed operating systems, an unused 
workstation sitting on a desk in a locked 
room suddenly becomes available. 

This, more than anything, will be a very 
attractive advantage to sites using many 
small, high-powered personal work- 
stations. Improving workstation utiliza- 
tion will make workstations more popular 
and more cost-effective. Once the work- 
stations are actually in use, the additional 
benefits of fault-tolerance, parallel pro- 
cessing, and parallel programming will 
become more important. 

Computers have evolved from monoliths 
to desktop powerhouses. As more has been 
offered to the computer user, more has 
been asked for. Distributed operating sys- 
tems are another step up the ladder. Ш 
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C-TREE/R-TREE BUNDLE 650 519 
DBCIII 290 169 

W/SOURCE CODE 500 359 
DBC Ш PLUS 750 595 
DBVISTA 195 139 
FABS PLUS 195 169 
INFORMIX ESGL/C 595 CALL 
INFORMIX 4GL 995 CALL 
INFORMIX SQL 795 CALL 
PHACT MANAGER 249 219 
EDITORS 
BRIEF 195 CALL 

W/DBRIEF 275 CALL 
CVUE W/SOURCE CODE 250 199 
EDIX 195 155 
EMACS 295 265 
EPSILON 195 149 
FIRSTIME (C) 295 229 
KEDIT 125 99 
PC/EDT 250 229 
РСА 149 109 
PI 195 155 
PMATEPRO 195 109 
SPF/PC 195 145 
VEDIT PLUS 185 129 
XTC 99 79 
FORTRAN COMPILERS 
LAHEY FORTRAN 477 CALL 
LAHEY PERSONAL FORTRAN 77 95 89 
MICROSOFT FORTRAN 450 269 
RM/FORTRAN 595 399 
WATFOR FORTRAN 375 335 
FORTRAN 77 350 319 
FORTRAN UTILITIES/LIBRARIES 
ACS TIME SERIES 495 389 
DIAGRAM'ER 129 115 
DOCUMENT'ER 129 115 
DIFF-E-Q 495 445 
FORTLIB 125 109 
FORTRAN ADDENDA 165 139 
FORTRAN ADDENDUM 95 85 
GRAFLIB 175 169 
GRAFMATICS 135 119 
MATHPAC 495 445 
NO LIMIT 129 115 
PLOTMATICS 135 119 
SSP/PC 350 269 
GRAPHICS 
ADVANTAGE GRAPHICS (С) 250 225 


LIST OURS 


ESSENTIAL GRAPHICS 250 185 
GRAPHIC 350 285 
GSS GRAFHIC 
DEVELOPMENT TOOLKIT 495 375 
HALO 300 205 
HALO (5 MICROSOFT LANG.) 595 389 
HALO TEN FONT PACK 100 79 
METAWINDOW 195 159 
ME TAWINDOW PLUS 275 229 
TURBOWINDOW/C 95 79 
TURBO HALO (FOR TURBO С) 100 79 
LINT 
PC-LINT 139 99 
PRE-C 295 155 
MODULA-2 
FARBWARE MODULA-2 90 79 
LOGITECH MODULA-2 
APPRENTICE PACKAGE 99 79 
WIZARD PACKAGE 199 159 
MAGIC TOOLKIT 99 79 
WINDOW PACKAGE 49 39 
ROM PACKAGE AND CROSS 
RUNTIME DEBUGGER 299 239 
REPERTOIRE 89 75 
OPERATING SYSTEMS 
MICROPORT: 
286 DOS MERGE 49 125 
SYSTEM V/AT (COMPLETE) 549 465 
RUNTIME SYSTEM 199 169 
SOFTWARE DEVELOPMENT 
SYSTEM 249 209 
TEXT PREPARATION SYSTEM 199 169 
ao LICENSE KIT 249 209 
XENIX SYSTEM V (COMPLETE) 1295 995 
DEVELOPMENT SYSTEM 595 499 
OPERATING SYSTEM 595 499 
TEXT PROCESSING PACKAGE 195 145 
WENDIN: 
OPERATING SYSTEM TOOLBOX 99 79 
PCVMS 99 79 
PCNX 99 79 
WENDIN-DOS 99 79 
WENDIN-DOS APPLICATION 99 79 
PASCAL COMPILERS 
ADVANTAGE 386 PASCAL 895 805 
MARSHAL PASCAL 189 155 
MISCROSOFT PASCAL 300 185 
PASCAL-2 350 329 
PROFESSIONAL PASCAL 595 CALL 
TURBO PASCAL NEWV.4.0 100 65 
TURBO PASCAL DEVELOPERS 
LIBRARY NEW 395 259 
TURBO PASCAL ADD-ONS 
ALICE 95 69 
DOS/BIOS & MOUSE TOOLS 75 69 
FIRSTIME 75 59 
FLASH-UP 89 79 
FLASH-UP TOOLBOX 49 45 
GSI PASCAL DEBUGGER 50 45 
INSIDE TRACK 65 55 
MACH 2 75 59 
METRABYTE DATA ACQ. TOOLS 100 89 
PASCAL HELPER 80 75 
PEEKS & POKES 45 39 
SCIENCE AND ENGIN. TOOLS 75 69 
SCREENPLAY 175 129 
SCREEN SCULPTOR 125 95 
SYSTEM BUILDER 150 129 
IMPEX 100 89 
REPORT BUILDER 130 115 
TP2C 249 199 
TURBO*ASM 99 69 
TDEBUGPLUS 60 49 
TURBO ASYNCH PLUS 100 79 
TURBO EDITOR TOOLBOX 70 45 
TURBOEXTENDER B5 65 
TURBO GRAPHIX TOOLBOX 70 45 
TURBOHALO 129 99 
TURBOMAGIC 99 89 
TURBO MASTER 25 99 
TURBO NUMERICAL METHODS 100 65 


NEW PRODUCTS 


PI EDITOR— Lightning fast editor with all the fea- 
tures of today's most popular programmer's editors 
and more, Among PI's 200+ commands and features 
are support for unlimited windows in апу size, scroll- 
ing of windows simultaneously, background printing, 
and multiple file support. РІ also has extensive lan- 
guage support for Assembly, Basic, C, and Pascal. 
ingle stroke compile, and see your source and com- 
pilation errors simultaneously. Much more, and PI 
en. м faster than our leading Feling editors, 
List: $195 urs: $155 
КТС PLUS—- Translator for converting either FOR- 
TRAN or RATFOR to C. No need to hand translate 
most of your code. RTC PLUS is perfect for translat- 
ing FORTRAN libraries, and any FORTRAN code 


where [10 is concentrated in a few routines. 


List: $450 Ours: $399 


JYACC APPLICATION MANAGER (JAM)— 
Powerful application generatorforcreating, testing 
and modifying forms and windows. A unique applica- 
tion shell is created to create, and then specify 
control Row between the screens and windows. 

List: $750 Ours: $679 


THE AUTOMATED PROGRAMMER — Program- | 
ming system for numerical computation that enables 
a computer to recognize and process mathematical, 
engineering, and scientific problem specs. Computa- 
tional formulas are translated into FORTRAN. The 
AUTOMATED PROGRAMMER offers a range of 
output choices from structured reports to pictures. 
Computational results may be embedded in complex 
2D text and graphic “IMAGE” formats. 


List: $995 Qurs: $895 
TURBO OPTIMIZER 75 65 
TURBO POWER TOOLS PLUS 100 79 
TURBOPOWERUTILITIES 95 79 
TURBO PROFESSIONAL 70 49 
TURBOWINDOW/PASCAL 95 79 
UNIVERSAL GRAPHICS LIBRARY 150 119 
PROFILERS 
CODESIFTER 118 B5 
PFINISH 395 209 
THE PROFILER 125 89 
THE WATCHER 60 55 
SCREEN DISPLAY/WINDOWS 
C POWER WINDOWS 130 115 
C-SCAPE 279 CALL 


МЕКУ ЖҮК LIST OURS LIST OURS LIST OURS 
RSES W/SOUR 250 169 SOURCE PRINT 95 75 ADVANTAGE MAKE 125 . PVCS CORPORATE 
GREENLEAF DATA WINDOWS 2 25 1 55 TEXT MANAGEMENT UTILITIES 120 89 ADVANTAGE VCMS 379 329 bce PERSONAL 240 125 
7 69 PANEL 
ЕЕ РОКМАКЕЕ 495 449 VENTURAPUBLISHER 895 625 PANEL PLUS 253 195 B uus "ie 7% 
QUICKSCREEN . 195 175 BORLAND 
MIGROSQE T MD 99 65 BLAISE RUN/C- THE C INTERPRETER 120 79 EUREKA EQUATION SOLVER 100 65 
Маи OWSDEVELOPMENT КІТ 200 209 ANH MANAGER 175 135 RUNIC PROTES TONAN 2 2 Е REFLEX & REFLEX WORKSHOP 200 129 
| 2 REFLEX DATA BASE E 
PANEL PLUS 495 395 EXEC PROGRAM CHAINER 95 75 W/SOURCE CODE 1000 895 REFLEX WORKSHOP eee E^ 89 
PANELE 129 52 EIGHT TOOLS FOR DATALIGHT C 100 79 И SIDEKICK & TRAVELING SIDEKICK 125 85 
1 99 SIDEKICK 8 59 
ОШСК5СВЕЕМ 195 175 PASCAL TOOLS 2 100 79 MS BASICCOMPILER (XENIX) 695 419 TRAVELING SIDEKICK 70 45 
SCREENACE 195 169 PASCAL TOOLS & TOOLS 2 175 135 MS BASIC INTERPRETER (ХЕМХ) 350 209 SUPERKEY 65 
ИЕ ee 198 155 RUNOFF TEXT FORMAT TER 50 45 MS C COMPILER 450 269 TURBOBASIC COMPILER 10 65 
VEN MANAGE Е 199 TURBO и PLUS 100 29 М UR COMPILER 700 439 TURBO DATABASE TOOLBOX 100 65 
995 609 TURBO EDITOR TOOLBOX 100 65 
UMEN е E. i ES TURBO POWER TOOLS PLUS 100 : 79 MS FORTRAN 450 269 TURBO TELECOM TOOLBOX 100 65 
7 695 419 TURBO C COMPI 10 65 
WINDOWS FOR DATA 395 315 MS LEARNING DOS 50 39 TURBO JUMBO PACK 300 219 
ZVIE 245 169 DIGITAL RESEARCH "— М5 LISP С "T 250 155 TURBOLIGHTNING 100 65 
150 95 RB L NEWV.4.0 100 6 
TRANSLATORS PASCAL MT + 400 359 MS MOUSE BUS VERSION 175 119 ТЫ i Say DEV LIB и 395 259 
BAS—C (ECONOMY) 199 169 PLL__86 750 675 MS MOUSE SERIAL VERSION 195 125 TURBO PASCALAND TUTOR 125 85 
BAS__C (COMMERCIAL) 375 319 DR ASSEMBLER + TOOLS 200 179 MSMUMATH 300 185 TURBO TUTOR 4 29 
BAS.L—PAS (ECONOMY) 149 125 ACCESS MANAGER 400 359 MS PASCAL COMPILER 300 185 TURBO PASCAL NUMERICAL 
BAS— PAS (COMMERCIAL) 280 239 DISPLAY MANAGER 500 449 FOR XENIX 695 419 METHODS TOOLBOX 00 65 
99 65 7 4 
DB2C 299 CALL LATTICE MS SORT 195 125 А EDITOR TOOLBOX 19 dn 
DBXTRANSLATOR 350 299 LATTICE C SPECIAL PRICE 500 CALL MS WINDOW 99 65 TURBO PASCAL GAMEWORKS 
PTRAL 179 CALL W/SOURCE CODE 900 495 MS WINDOWS DEVELOPMENT KIT 500 309 TOOLBOX 70 45 
M UE | CE TO А. GRAPHS 
200 139 PHOENIX 
TURBO TOC 495 449 C: FOOD SMORGASBORD 150 |95 PASMBE 195 109 ОВС COMPILER i00 F 
145 99 
ADDITIONAL LANGUAGES C-SPRITE 175 119 PFANTASY PAC — 
a 95 CALE ere 150559 PNE uk XENIX/UNIX PRODUCTS 
JANUS/ADA C PACK % ^ B9 CVUE 75 59 PFORCE ADVANTAGE C + + 695 CALL 
LATTICE RPG Ii COMPILER 750 629 W/SOURCE CODE 250 199 РЕОКСЕ++ BTRIEVE 
SCREEN DESIGN AID 350 309 DBC Ш 250 169 PLINK86PLUS INFORMIX 
SOURCE ENTRY UTILITY 250 199 W/SOURCE CODE 500 359 PLOCATE KORN SHELL 
MASTER FORTH 125 115 W/SOURCE CODE 1500 1185 PMATEPRO PANEL PLUS 
PC/FORTH 150 109 LMK 195 139 PRE-C REAL TOOLS 
PERSONAL REXX 125 99 LSE 125 99 PTEL RM/COBOL 
THE WEINER SHELL 199 179 RPG 1 DEVELOPER SYSTEM 1400 1119 RM/FORTRAN 
RPG IL SEU LER 750 929 — POLYBOOST 80 вә - 
> 379 329 RPG II SORT/MERGE 250 199 POLYDESK Ill 99 75 TURBO PROLOG TOOLBOX 100 65 
DAN BRICKLIN'S DEMO PROGRAM ^75 59 RPG II SCREEN DESIGN AID 350 309 POLYDESK Ш ARCHIVIST 50 45 WORD WIZARD XE 70 49 
DASTEORWARDODEMOTUTORAL 0 45 SIDETALK | 129 89 — POLYDESKILTALK 0 958 TURBOLIGHTNING 150 95 
7 5 
FLOWCHARTINGII 229 205 SSP/PC 350 269 POLYLIBRARIAN 99 85 AMIGA PRODUCTS 
HELP/CONT ROL 125 99 TEXT MANAGEMENT UTILITIES 120 89 POE LIBRARIAN П п ч 12 Р АТТЕС COMME! RCIAL | 2 212 
NORTON GUIDES "Aie NN onm 5 gos — POLYSHELL 149 125 ФВМАМ 150 119 
NS CHARTS 450 405 ADVANTAGE 386 PASCAL 895 805 POLYTRONC BEAUTIFIER 49 45 LATTICE AMIGA DOS COMPILER 225 179 
ON-LINE HELP 149 99 ADVANTAGE C ++ 495 479 AN C LIBRARY I 212 NC LATTICE PRO AMIGA C COMPILER 375 299 
SAPIENS V8 300 269 ADVANTAGE DISASSEMBLER 295 265 POLYXREF ONE LANGUAGE 129 109 MODULA II REG 90 75 
SET: SCIL 349 319 ADVANTAGE GRAPHICS 250 225 PVCS NETWORK 1000 CALL MODULAII DEV 150 125 
SOFTSCREEN HELP 195 149 ADVANTAGE LINK 395 359 TRUE BASIC 100 79 


ADVANTAGE C++” 


Add ADVANTAGE C++ to your C compiler and enhance your 
existing C tools with new object-oriented capabilities. The latest 
version, now available with MS Windows Support. is the only 
full implementation of AT&T's C++ language. This superset of C 
gives you the speed, support and reliability 

you need to develop large and complex HE КЕРГІЛТ 
programs with greater resilience, fewer Slt МЕРГЕН 
bugs. List $495 Ours $479 


Periscope 


Debug device drivers, keyboard handlers, memory-resident pro- 
grams, interrupt driven-programs, non-DOS programs, even 
DOS. Use on IBM PC/XT/AT and close compatibles with most any 
language. See source and/or symbols from your programs. Four 
models to choose from— two have write-protected RAMBOARDS 
to protect the periscope software and free up DOS memory for your 
programs. See August 1987 PC Tech Journal 

Review; August 17th InfoWorld User Profile. PERISCÓPE 
List $345 Ours $289 


Greenleaf C Sampler 


3-in-1 oil for your C programs. Interrupt communications, win- 
dows, menus and more in a big new library. Device independent, 
logical attributes, unlimited logical windows. Keyboard input in- 
cludes function and other keys. Clear examples to help you get 
started. Drives comm ports up to 9600 baud, with XMODEM 
included, using the most powerful system available. Also includes 
pull down menus that are easy to use. Available (6% 
for Quick С and Turbo С. Free source code with 

purchase by Nov. 15th. List $95 Ours $79 T 


Terms and Policie 

* We honor MC, VISA, ‘AMERICAN EXPRESS 
No surcharge on ‘credit card от С.б. Prepayment by 
check. New York State residents add applicable sales 
tax. Shipping and handling $3.00 per item. sent UPS 
ground. Rush service available, prevailing rates. 


* Programmer's Paradise will match any current nation- Customer Service: 


914-332-0869 


ally advertised price for the products listed in this ad. 
» Prices and Policies subject ta change without ыт 
« New Extended Hours 9AM EST—-7PM 
*Ask fardetails. Some manufacturers will not pe а. 
retums once disk seals are broken. 
Corporate Buyers—Call for special 
discounts and benefits! 


914-332-4548 
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1-800-445-7899 
In NY: 914-332-4548 


International Orders: 


Telex: 510-601-7602 


Microsoft С v. 5.0 


Fast code, fast compilation, fast prototyping and fast developing 
makes Microsoft C 5.0 the ultimate C development environment. 
Includes optimizing compiler for fast execution speed, QuickC for 
fast compilation and prototyping and Code View for fast debugging. 
New version includes optimizations such as Inline code generation 
and constant folding new graphics library, more comprehensive 
ANSI features, extensive math libraries, full memory model sup- 
port, faster linker, enhanced error reporting | 

and many more improvements. List $450 Microsoft 
Ours $269 


SCREEN ACE Form Master 


The Screen-Ace Form Master 15 designed to create and maintain 
forms, tables, text screens, and menus. Form Master is flexible. 
You deal with whole forms instead of individual characters, leaving 
you with more time to spend on the application. New features in the 
latest release include mouse support, keyboard remapping and 
redefining, pop-up windows, data validation and graphics mode 
support. Form Master is coded entirely in As- 
sembler, so its Fast! Specify language inter- ac 
face. List $195 Ours $169 


PforCe 


PforCe is a pre-coded optimized object-oriented toolkit of over 400 
routines for C programmers. It includes data bases with B-trees, 
windows, interrupt-driven communications, string handling, 
menus, all of the basic DOS interfaces, and a complete set of low- 
level functions to interface directly to the hard- р 

ware. PforCe comes complete with indexed Ajo? 
reference manual, on line resident help, and 

quick reference card. List $295 Ours $209 


SOFTWARE 


A Division of Hudson Technologies, Inc. 
42 River Street, Tarrytown, NY 10591 
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PRODUCT SINC. 


Reliable, Cost Effective 


Solutions for Computerization 


World's smallest PC — and CMOS too! 


A Motherboard and 4 Expansion Cards in the Т 53 95 
Space of a Half-Height 5-1/4” Disk Drive! Qty 100, 


$ VOLTO Little Board PC 


5 VOLT ONLY OPERATION 
+ 12 У GENERATED ON BOARD —— 7 


| SCSI BUS OPTION ~ RS939C 
(HARD DISK, ETC) <> koo SERIAL PORTS 
256 K RAM ” Же RAT SPEAKER PORT 
E. “= “> KEYBOARD PORT 
SS м PARALLEL 
жк PRINTER PORT 
P. ыы, в 
FLOPPY ОБК CONTROLLER =” PC BUS 


(3:57/5.95”, 


360 К/790 К, 1.9 М8) `` 4 MODE VIDEO 


Р. | CONTROLLER 
РА \ OPTION 

UP TO 128 K >” MOUNTS ON A FITS ENTIRELY 

EPROM/RAM/NOVRAM ^ РС COMPATIBLE 5.05" DRIVE WITHIN BOARD 

BATTERY BACKED RT ОСК ROM-BIOS (5.75"x8'x1") DIMENSIONS 


INCLUDES 


| СР/МГЯ 
Little Board" 
World's least expensive 
single board system. 


Development Chassis/PC™ 
"Known Good" PC bus project development environment 
for Little Board/PC (not included). 


$395 
(Qty 100, $336) 
4 


« SCSI 


Microsoft Corp. ff 


CMOS Video Controller 
4-mode CMOS video 
controller for Little 
Board/PC. 


т 1 


Project Board/186" 
Prototype adapter 

for 80186 based projects 
and products. 


Expansion/186" 
Multi-function expansion for 
Little Board/186. I/O, Serial, 
RAM, and Math Options. 


Project Board/80™ 
Prototype adapter 
for 780 based projects 

and products. ты 


Little Board™/ 186 
High performance single 
board MS-DOS system. 


Distributors * Argentina: Factorial, S.A. 41-0018 е Australla: Current Solutions (613) 720-3298 е Austria: International Computer Applications GMBH 43-1/45 45 01-0° © Brazil: 
Computadores Compuleader (41) 262-4866 е Canada: Тгі-М (604) 438-0028 е Denmark: Danbit (03) 66 20 20 е Italy: Microcom (6) 811-9406 e Finland: Symmetric OY 358-0-585- 
322 * France: Еда! Plus (1) 4502-1800 е Germany, West: IST-Elektronik Vertribes GmbH 089-611-6151 * Israel: Alpha Terminals, Ltd. (03) 49-16-95 • Spain: Hardware & Software 
204-2099 * Sweden: AB Akta (08) 54-20-20 * Switzerland: Thau Computer AG 41 1 740-41-05 ® UK: Ambar Systems, Ltd. 0296 435511 * USA: Contact Ampro Computers Inc. 


AAN Бань: 


COMPLITERS. INCOSE ш! 4aTeo 


67 East Evelyn Avenue 8 Post Office Вох 390427, Mountain Viaw, CA S4039 è (415/962-0230 әт ж 45403502 
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Ciarcia’s Circuit Cellar: 
Build the Circuit Cellar IC Tester 
Part 1: Hardware 

by Steve Ciarcia 

Focus on Algorithms: 
Spraying and Smudging 

by Dick Pountain 

Recursion + Data Structures 
= Anagrams 

by Mike Morton 

A Fast CRC 

by Jerry LeVan 

The Turing Machine 

by Isaac Malitz 


A C Interface 
by Don F. Ridgway 
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UNLEASH YOUR 80386! 


Your 80386-based PC runs at least 
twice as fastas your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 80386 
native code compilers and the mW1 167 
numeric coprocessor. 

Examples of the increases in capacity 
and performance include: 
е Programs compiled with MicroWay 


NDP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fortrans. NDP Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay’s NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

e NDP Fortran-386 generates code for 
the 80287, 80387 or MicroWay's 
mW1167. The mW1167 has a floating 
point throughput exceeding 2.5 mega- 


mW1167 Numeric 
Co 


= ‘ 
= 
i reum іг 
E] k eat Fr в д 


ы; жа” 


MicroWay 80386 Compilers 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 апа mW1 167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
R/M Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

An example ofthe benefit of excellent code is a 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 

МОР FORTRAN-386"™ 
МЕС Заб аена $595 


Micro 


И ау See us at COMDEX Booth #1034 West Hall. 


For the 
Tandy 4000 


MicroWay Numerics 


Тһе mW1167" is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin “Weitek” socket 
that is actually a super setof the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. '88). It combines the 64-bit Weitek 
1163/64 floating point multiplier/adder with a 
Weitek/Intel designed “glue chip”. The 
mWh1167" runs at 3.6 MegaWhetstones (com- 
piled with NDP Fortran-386) which is a factor of 
16fasterthan an AT and 3to 5 times faster than 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz Т800 or the T414 (а Т800 
without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form a Quad- 
puter. A single T800is comparable in speed with 
an mW 167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 
C, Fortran, Pascal and Prolog. 


Monoputer T414-20! .............. $1495 
Monoputer T800-20! .............. $1995 
Biputer" T800/T414?.............. $4995 
Quadputer" T414-20? .......... ...$6995 
‘Includes Occam — ?Includes TDS 

80287 ACCELERATORS 
ОРТО - ВО... $450 
СВТ MZ 1... vilior rrr $550 
287TurboPlus-12 ................... $629 


flops, which is 4 to 5 times the through- 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 
Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support thathas made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please са\ the 
Technical Support Department at 
617-746-7341 


MicroWay" 
80386 Support 


80386 Multi-User Solutions 


AT8" - This intelligent serial controlleris designed 
to handle 8 users (16 with two boards) in a Xenix 
or Unix environment with as little as 3% degrada- 
tion in speed. It has been tested and approved by 
Compaq, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems 


MicroPort Unix 5.3 is a port ofthe new Unix 5.3 
to the 80386. MicroWay NDP-386 compilers 
currently run on this version of UNIX. 

MicroPort Unix 5.3 ............. from $399 


PC-MOS-386" is an 80386 operating environ 
ment that tums an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1-2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 
developed with the Phar Lap versions of Micro- 
Way's compilers ................ from $199 


Phar Lap" created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yettake advantage ofthe full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 


DOS version of the MicroWay NDP Compilers. 
Phar Lap. Тоос: оуан ауры: $399 
MATH COPROCESSORS 

80387-16 16 MHz................... $495 
80287-10 10 МН2................... $349 
80287-88 МН2..................... $259 
80287-66 MHz ..................-.. $179 
8087-28 MHz ...................... $154 
80875 MHz ......................... $99 


The World Leader in PC Numerics 
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P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, U.K., 01-541-5466 
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CIARCIA'S CIRCUIT CELLAR 


Part 1: Hardware 


Steve Ciarcia 


Build the Circuit Cellar 
IC Tester 


This versatile tester can save you 
hours of troubleshooting 

when building and debugging 
electronic s ystems 


| Having designed and debugged many electronic 
systems, I have seen more than my share of defec- 
tive ICs. I have also wasted more time than I care 
to remember discovering that my latest creation 
was not deficient, but that one of the factory-fresh 
ICs I put in it was in fact defective. You'd think 
they'd test them, wouldn't you? 

An IC tester can provide both time savings and increased con- 
fidence when building and debugging electronic systems. In 
fact, finding defective ICs before manufacturing an electronic 
product can also save a considerable amount of money by mini- 
mizing the labor and board damage costs involved with rework- 
ing electronic boards. 

For the most part though, IC testers are used for repairing 
failed electronic circuits. My latest example was: my home: 
While I was preparing this project, lightning struck my house 
and practically everything got blitzed. If it were not for my IC 
tester's help in finding the 29 blown chips in my home-control 
and automatic-lighting system, I'd still be sitting in a dark, dead 
house (I thought I had added every preventive measure I could, 
butI can see we'll need another project on transient protection). 
I was especially thankful that it could successfully test open- 
collector driver chips—a problem for most economical testers. 

Having an IC tester saved my day, and it may be something 
you have always needed, too. This month, I will describe the 
design and construction of a digital IC tester with tutorial em- 
phasis on the thinking I had to go through in the process of 
building it. I will conclude it next month with a discussion of the 
specific operation of this tester and its advanced software. 


Copyright © 1987 Steven A. Ciarcia. All rights reserved. 


Design Considerations 

The first step in designing any project is to carefully consider 
and define what the device is to do. For the IC tester, I first 
looked at units already on the market and noted their features, 
prices, deficiencies, and benefits. 

I found a price range that varies from less than $200 to several 
thousand dollars. They also vary considerably in their operation 
and capability. The low-cost units are generally bus-specific— 
plugged into a computer slot (Apple II or Commodore 64)—and 
include operating software. Up the scale from those are the 
stand-alone—but relatively *dumb"—IC identifiers. With 
these, if you put a good chip into the socket, a two-, three-, or 
four-digit number indicating its identification appears on the 
seven-segment LED display. 

The low-end (less than $1000) testers I found have fixed de- 
vice libraries and perform only simple digital tests (1.е., no AC- 
parametric tests and no logic-threshold tests). Most, however, 
indicate that they do provide "periodic" library updates as new 
standard parts become available. 

The high-end testers, costing several thousand dollars, allow 
some AC-parametric testing, threshold testing, and testing of 
analog ICs. While they are probably incapable of verifying 
complete compliance to manufacturers' data sheets, they cer- 
tainly come close. They can help identify chips with marginal 
timing specifications. The cost of these devices (including the 
cost of maintenance, special adapters, and new device support) 
makes them prohibitive to ordinary users; such devices typi- 
cally find their home in large corporations with special testing 
requirements (often those involved with military or aerospace 
applications). 


Flexibility at an Economical Price 

My goal in developing the IC tester was to provide as much ca- 
pability and flexibility as possible in an affordable device that 
can be used by small businesses and electronic experimenters. 

Certainly, economics played its part in requiring compro- 
mises in the design. I decided that AC-parametric testing and 
threshold-level testing would put the device into a higher-price 
category Шап I was targeting, so these features were the first to 
go. Then, I needed to determine what the user interface should 
be like. 

One possibility was to design a card that plugged into an IBM 
PC slot, with an external test box connected by a cable. This 
approach would let me develop and include PC software permit- 

continued 
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ting users to develop tests for their own devices. This would in- 
clude standard devices not yet in the master library and custom 
devices, like programmable array logics. Unfortunately, this 
limited the use of the tester to owners of PCs or compatibles 
(with a free backplane slot and a long extension cord), and the 
tester would hardly be portable. 

Another possibility was to configure the tester to connect toa 
dumb terminal, or to any computer with terminal-emulation ca- 
pability, via RS-232C. While this would broaden the number of 
potential users of the tester, and would give the tester a little 
more flexibility, it would also take away the flexibility of user- 
generated device tests unless that extra (and I might add, very 
intensive) software capability was provided within the tester. 

Finally, I could choose the pure stand-alone approach. Such a 
configuration would be a self-contained portable tester with its 
own display and some form of entry panel. Even though it’s an 
easier concept, a stand-alone unit would be more expensive to 
build and would potentially have the same limitations as termi- 
nal-based testers unless it also contained the “smarts” of a 
larger computer. 


Three Units in One 

After considering the various circuit possibilities, I concluded 
that my IC tester should support all three modes of operation. 
With only a slight increase in hardware complexity, I could pre- 
sent a single design that operates in different ways depending 
upon which peripheral components and software you install (see 
photo 1). The operating configurations are called PC-host 
mode, terminal mode, and stand-alone LCD mode. 

The PC-host and terminal modes simply require a serial port 
for operation. In terminal mode, the tester presents all state- 
ments regarding test functions and results on the video termi- 
nal’s display. The PC-host mode is similar, with the exception 
that it has the added flexibility of letting you directly modify and 
extend the device library. 

In the stand-alone LCD mode, the tester shows device param- 
eters and data on a 2-line by 20-character LCD. (It should be 
noted that the LCD is optional; you can operate the tester in the 
other two modes without it.) 

In essence, the stand-alone LCD mode provides a portable 
(i.e., battery-operated) IC tester suitable for testing any chips 
that are precoded within its extensive EPROM-resident device 
library. (The Revision 1.0 library currently contains about 600 


Photo 1: The prototype IC tester printed circuit board 
configured for terminal operation. The IC under testis 
inserted into a special zero-insertion-force socket on the 
left side, and test information and menu selections are 
displayed on a terminal connected through the DB-25 
connector on the right side. 
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74xx00-series and CMOS 4000-series chips.) 

The terminal mode provides a menu format intended to maxi- 
mize the information displayed, while the PC-host mode con- 
verts this otherwise stand-alone piece of hardware into an inter- 
active and configurable diagnostic tool with the intelligence of a 
full computer. 


Testing Logic ICs 
How do you go about testing ICs? Certainly, I had to answer this 
question before I could design the tester. 

Testing 7400-series logic devices appears relatively straight- 
forward (I didn’t consider AC and voltage threshold checking 
for reasons of economics). To test a two-input NAND gate, for 
example, you merely set specific logic levels on the gate inputs 
and check that the outputs are what they are supposed to be. 

The process involves a series of test vectors. A test vector 15 a 
pattern of bits (Os and 1$) applied to the inputs of the device 
under test (DUT), to which the DUT responds with a response 
vector (a pattern of bits on the DUT’s outputs). You then com- 
pare the response vector from the DUT to the expected response 
vector, with bit differences indicating pin failures. 

You can specify any number of test vectors for a device, al- 
lowing you to test the chip as completely as you desire. For each 
test vector specified for a device, you must also specify a corre- 
sponding expected response vector. Since there are cases when 
some outputs of a device may be in an unknown state, you must 
also provide a “don’t care" mask for each expected response 
vector, indicating which bit comparisons the tester should 
ignore. 

One significant difference between my IC tester and others in 
the same price range is that mine does a full-function logic test 
using as many vectors as necessary to exercise all logic possibil- 
ities on thetest device. Most inexpensive testers don't do this. 


So Many Logic Families 

Unfortunately, real-world electronics doesn't quite follow 
theory. Specifying test vectors is only part of the job. Dealing 
with all the electrical parameters of the various IC logic families 
is thereal problem. 

Since its initial development and introduction by Texas In- 
struments, the 7400 series of ICs has become an industry stan- 
dard—at least in terms of device functions and pin-outs. These 
chips are composed of a large variety of SSI-, MSI-, and LSI- 
logic building blocks, which designers put together to produce 
the desired functions. 

Theoriginal 7400-series family consisted primarily of simple 
functions, like gates and flip-flops. These were adequate for 
many applications, but designers kept demanding devices with 
increasingly greater complexity and functionality. 

IC technology did not stand still as designers needed more 
devices with higher speed and lower power. These requirements 
led to the introduction of the 74Н00-вегіев (high-speed) and 
74L00-series (low-power) devices. For the most part, these new 
series maintained the device pin-outs established by the stan- 
dard-TTL predecessors (the 7400 series). However, the 74H00- 
series devices consumed substantially more power than, and the 
74L00-series devices were slower than, the standard 7400- 
series devices. 

As the technology improved, even more families appeared. A 
faster family using Schottky technology was established, the 
74S00 series, along with a popular low-power Schottky family, 
the 74LS00 series. 

Eventually, the very-low-power CMOS devices that had been 
manufactured with 4000-series numbering shifted over to the 
more popular 74хх00-вегіев pin-out and numbering scheme 
with the introduction of the 74С00-ѕегіеѕ family of devices. 
These devices were slow and had low-current-drive outputs, but 
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they filled a niche in designs requiring extremely low power 
consumption. 

Other families include 74ALS (advanced low-power 
Schottky), 74AS (advanced Schottky), 74HC (high-speed 
CMOS), 74HCT (high-speed CMOS, TTL-compatible), 74AC 
(advanced CMOS), 74ACT/74AHCT (advanced CMOS, TTL- 
compatible), and 74F (Fairchild advanced Schottky). 


Simple Concept, Tough Trade-offs 

Digitally speaking, the logical parameters of a 74хх00 are the 
same regardless of its family, and you could easily be misled 
into thinking that we are designing a digital tester. However, 
each of these families has analog characteristics that differ from 
the other families. The IC tester is actually more an exercise in 
analog design. Let me explain. 

Typical differences between logic families are power con- 
sumption, speed, output current drive, input current loading, 
input transition thresholds, and output voltage swings. Compar- 
isons of some of these parameters for a 74x00 quad NAND gate 
from several families are shown in table 1. (While the param- 
eters specified in table 1 for the 74x00 devices do not apply to all 
devices withinthe respective families, they are representative of 
the majority of the devices). 

In effect, table 1 shows the wide variations of input and output 
parameters that the ideal IC tester must support. Low-level in- 
put currents range from 1 microampere to 2 milliamperes (and 
much higher on some device inputs), and low-level output cur- 
rents range from 360 „A to 20 mA. 

The tester’s ability to identify a device presents an important 
consideration. If the tester is designed for 74ALS or 7400 
“straight” TTL, you might smoke a 74C chip if you inserted it 
into the tester operated at the current levels of those devices. 

Any truly general purpose (read usable) tester must accom- 
modate the wide ranging voltage and current parameters of all 
the families. Since the tester may not know at the outset what 
device is installed in the ZIF (zero insertion force) socket (re- 
member, one of the modes is to identify unmarked chips), it 
cannot make any assumptions as to which pins are inputs and 
which are outputs. 

The tester requires a certain amount of trial and error to iden- 
tify an unknown device, and it must employ current-limiting re- 
sistors between the DUT (in the ZIF socket) and the IC tester’s 
vector-generation circuitry (for when a DUT and tester output 
are connected together). 

Also, while most devices have totem-pole outputs, some have 
tristate, open-collector, or open-drain outputs. The tester must 
be able to pull tristate outputs high and low when they are in the 
high-impedance state to verify the state, and it must also be able 
to pull open-collector and open-drain device outputs high and 
low to verify proper operation. 

The catch-22 is to determine a resistor value that will support 
the input and output current specifications for all the device 
families to be tested, yet not overstress the DUT. If you go strict- 
ly by the book, no single current-limiting resistor value works 
for both inputs and outputs in all families. 

The device specifications provided in table 1 arethe manufac- 
turer’s recommended operating conditions (ROCs). Looking 
further into the data sheets, however, we find more information 
regarding what the chips can do if they have to, such as limited- 
duration short-circuit output current. 

In effect, if we take advantage of our regulated testing envi- 
ronment, we can stretch the ROC a little to choose a resistor that 
presents the best compromise for handling all the logic families. 
Think of it as the electronic equivalent of poetic license. 

All things considered, I found that the resistor value should 
be in the 390- to 421-ohm range. Since 390 ohms 15 the nearest 

continued 
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Standard resistor value (5 percent tolerance), I chose it for the 
tester. (After I built the tester, I substituted all standard resistor 
values between 300 and 430 ohms, inclusive, and verified that 
the 390-ohm choice provides the best overall performance.) 


How It Works 
After determining the above, I had one more hurdle. The tester 
needed to be able to apply virtually any number of test vectors to 


the DUT without losing the device’s state from the previous vec- 
tor--and without causing undo stress on the DUT (i.e., without 
keeping any of the DUT outputs in a high-current output mode 
for an extended period of time). I solved this with what I like to 

refer to as a combinatorial-latch circuit. 
Each ZIF-socket pin typically has three circuit connections to 
the IC tester (see figure 1). One connection (connection A) is to 
continued 


Table 1: Comparison of specifications for various 74xx00 devices. (Subscript identifiers are IL—input low, IH—input 
high, OL—output low, and OH—output high.) 


Device liL ин VIL УІН VOL VOH lOL Іон 
пате тах тах тах min max min max max 
(4A) (V) (V) (V) (V) (mA) (mA) 

74LS00 -0.4 mA 20 08 2.0 0.5 2.7 8.0 -0.4 
74Н00 -2.0тА 50 0.8 2.0 0.4 2.4 20 - 0.5 
74100 -0.18 тА 10 0.7 2.0 0.4 2.4 3.6 -0.2 
74800 -2.0тА 50 08 2.0 0.5 2.7 20 -1.0 
74AS00 —0.5 mA 20 0.8 2.0 0.5 2.5 20 ~ 2.0 
74ALSOO —0.1 mA 20 0.8 2.0 0.5 2.5 8.0 - 0.4 | 
74НС00 —1.0 pA 1.0 1.2 845 0.33 3.84 4.0 -4.0 
74HCTOO - 104A 1.0 0.8 20 0.33 3.84 4.0 -4.0 
74Ғ00 — 0.6 mA 20 0.8 2.0 0.5 2.7 20 — 0.36 
74C00 – 1.0 pA 1.0 1.5 3.5 0.4 2.4 0.36 - 0.36 
7400 -1.6тА 40 08 2.0 0.4 2.4 16 -0.4 
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Figure 1: Diagram of the IC tester’s combinatorial-latch circuit. The zero-insertion-force socket holds the device under test. 
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The DB-25S connector provides the 
RS-232C interface connection to an 
IBM PC or any dumb terminal. 


an output of a 74HCT244 buffer—the feedback buffer—through 
a series 390-ohm current-limiting/load resistor. Another con- 
nection (connection B) is to the corresponding input of the same 
74HCT244, through a 4.7-kilohm series feedback resistor. The 
74HCT244 input is also connected to an output of a 74L 8374 
tristate latch. 

The final ZIF-socket-pin connection (connection C) 15 direct- 
ly to an input of another 74HCT244 tristate buffer—the read- 
back buffer. By reading the 74HCT244 read-back buffer, the 
processor can determine the logic levels of the DUT pins (the 
ZIF-socket pins). 

The IC tester sends a test vector to the DUT by writing the 
desired bit pattern into the 74L S374 latch, while the latch's out- 
puts remain in the high-impedance state. The system then en- 
ables the outputs of ће 74L 374 (1.e., they are allowed to go 
active) for a period of 500 nanoseconds, applying the test-vector 
bit pattern to the inputs of the feedback 74HCT244 buffer. 

During the 500-ns 74LS374-enable period, the relatively 
high value of the feedback resistors (4.7 kilohms) ensure that 
the 74HCT244 inputs will see the test-vector logic levels from 
the 74LS374, regardless of the logic levels present at the 
DUT pins. 

Within a few nanoseconds (i.e., propagation time) ofthe time 
the feedback 74HCT244 first sees the new logic levels from the 
74LS374, the same logic levels will appear on the outputs of the 
74HCT244; these logic levels will remain on the 74HCT244 
outputs for the duration ofthe 500-ns pulse. 

If a DUT output inthe ZIF socket is inthe opposite logic state 
as the corresponding 74HCT244 output, the resistor between 
the 74HCT244 output and the DUT pin will present a load to the 
DUT output, possibly causing it to go into its “overdrive” mode 
in an attempt to retain its desired output logic level. The over- 
drive operation will continue until the end of the 500-ns pulse, 
when (һе 74L S374 outputs are finally disabled, returning to 
their high-impedance state. 

When the 74LS374 outputs are disabled, the only inputs to 
the feedback 74HCT244 will be from the DUT feedback resis- 
tors. Since the feedback buffer is a 74HCT-series device, it pre- 
sents negligible input current loading (about 1 дА), so the volt- 
age levels reaching the 74HCT244 inputs through the feedback 
resistors will be nearly the same as those at the corresponding 
DUT pins. 

If the voltage coming through a feedback resistor to the 
74HCT244 is the same logic level as that presented previously 
by the enabled 74LS374 output (the case when the DUT pin is 
an output of the same logic level or when the DUT pin is an 
input), the 74 HCT244 output will remain unchanged. Thus, the 
logic level is combinatorially latched by the 74HCT244. 

If the voltage appearing at the 74HCT244 input from the 
feedback resistor is the opposite logic level of that presented pre- 
viously by the 74LS374 (which is the case when the DUT pin is 
an output ofthe opposite logic level), the 74HCT244 will see the 
new logic level at its input and change its output to match. When 
this occurs, the 74HCT244 output then matches the output of 
the DUT pin, eliminating the loading that was present. Again, 
the new logic value will be combinatorially latched by the 
74HCT244 using the feedback loop. 

You can see that the loading duration on a DUT output will es- 
sentially be the duration of the enable pulse—only 500 ns. This 
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keeps potential chip stressto a minimum, while verifying the abili- 
ty of device outputs to operate properly under load conditions. 


The IC Tester Hardware 

The schematic for the IC tester is shown in figure 2. The 8031 
single-chip microcontroller (IC1) is the brains of the tester. The 
firmware to run the tester is provided in an EPROM at IC6. The 
current standard device library (version 1.0) is supplied on a 
27256, but IC6 can accommodate several EPROM types, in- 
cluding 2764, 27128, and 27512 devices. Thetype you would 
use is determined by the JP1's jumper configuration. 

The ZIF socket (IC17) is an Aries universal socket. This spe- 
cific socket supports devices up to 24 pins, having either 0.3- or 
0.6-inch DIP-package widths. When you insert devices into the 
ZIF socket, you bottom-justif y them. 

Unfortunately, one problem with using a single ZIF socket 
on a tester is configuring the power pins for the DUT. Most ICs 
conform to the standard diagonally opposite corner-pin power/ 
ground configuration: pins 24/12, 16/8, and 14/7. However, a 
number of devices have oddball power and ground pin-outs. 
These include 14-pin ICs with ground on pin 11 and power on 
pin 4, 16-pin ICs with groundon pin 12 and power on pin 5, and 
16-pin ICs with ground on pin 13 and power on pin 5, among 
others (there are also devices with two power pins to support 
voltage-level conversion). 

After reviewing the devices in each oddball pin-out category, 
I chose to support the two categories with the most devices: 14- 
pin devices with ground on pin 1 1 and power on pin 4 and 16-pin 
chips with ground on pin 12 and power on pin 5. This is, of 
course, in addition to supporting devices having corner power 
and ground pins. (In the stand-alone identif y-unmarked-chip 
operating mode, the tester will successfully identify only 
corner-pin-powered chips.) 

The DB-25S connector provides the RS-232C interface connec- 
tion to an IBM PC or any dumb terminal. The connector is config- 
ured as a DCE (data communication equipment) device, allowing 
you to use a straight-through cable. You need only three pins on 
the connector (pins 2, 3, and 7—receive, transmit, and signal 
ground, respectively), but I' ve hard-wired the DTR (pin 6) hand- 
shaking line to a logic high for terminals that need it. 

The IC tester has push buttons and some switch-selectable 
options. A four-position DIP switch (SW1) is used for several 
purposes, including data-transfer-rate selection, PC-host/ter- 
minal mode selection, and 74Cx mode selection (to be de- 
scribed next month). Push buttons PB1 and PB2 are for support- 
ing stand-alone mode operation. PBI is the identify button, and 
PB2 is the retest button. | 

J3 1s the connector for the optional LCD, which uses the 803 1’s 
РІ connector as its data bus. I chose the РІ bus as the LCD’s 
driver to meet the LCD’s (relatively slow) timing requirements. 
The 74LS139 (IC7) is the address-decoding circuit for accessing 
several devices on the tester. It decodes the ZIF tristate latches 
(IC8 through IC10) and read-back buffers (IC14 throughIC16), as 
well as the power/ground transistor latch (IC19). 

The 7415139 also provides a special signal that enables the 
outputs of the 74L S374 tristate latches for approximately 500 ns 
(the 8031 WR\ strobe duration), transferring the latched 
74LS374 bits to the combinatorial latches formed by the 
74HCT244s (IC11 through IC13) and their associated feedback 
resistors. 

For the tester's buffers (IC11 through IC13), I chose 74HCT 
devices instead of 74LS (or other family) devices. Members of 
this family drive their outputs close to the power and ground 
rails, can source a lot of current, and provide negligible load on 
the resistor-feedback circuit. Similarly, the read-back buffers 
(IC14 through IC16) are 74HCT devices to keep loading to an 
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Figure 2: Schematic for the Circuit Cellar IC tester. 
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absolute minimum (do not substitute 74L S devices). 

The discrete transistors (Q1 through Q6) provide the power 
and ground switching for the ZIF socket (IC17). Pin 24 of the 
ZIF socket is connected directly to +5 volts, eliminating the 
need for an additional transistor. The PN2907s (Q3 through Q6) 
are for turning on power (+5 V) to various ZIF-socket pins (9, 
19, 20, and 22), while the PN2222s (Ql and Q2) are for turning 
on ground to two of the ZIF-socket pins (12 and 16). 

The 74HCT374 latch (IC 19) controls the transistors. As men- 
tioned earlier, 74HCT devices can source and sink current 
equally well. This fact made the 74HCT374 a good choice for 
driving the transistors, since it can handle the transistor base 
currents equally well for the ground switches (high 74LS374 
outputs) and the +5-V switches (low 74LS374 outputs). 
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The tester has two LEDs. D1 is merely a power-on indicator 
that lights whenever power is applied. D2 is a software-con- 
trolled status LED used to indicate when the device is operating 
in an RS-232C mode (PC- host or terminal, LED on) or a stand- 
alone mode (LED off). 


Experimenters 

While you can order printed circuit boards and kits for the Cir- 
cuit Cellar IC tester, I encourage you to build your own. If you 
don't mind doing a little work, I will again support your efforts. 
A hexadecimal file of the executable code for the 8031 Revision 
1.0 system EPROM code, suitable for stand-alone or terminal 
operation, is available for downloading from my bulletin board 
at (203) 871-1988. 
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Figure 2: Continued. 
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Alternatively, you can send me a preformatted IBM PC 5%- 
inch disk with return postage, and ГЇЇ put the file on it for you 
(the hexadecimal file could be used with my CCSEP serial 
EPROM programmer, for example). Of course, this free soft- 
ware is limited to noncommercial personal use. 


Next Month 
I will present the tester’s software, which lets you develop and 
debug your own test vectors and device libraries. Ш 


Special thanks to Roger Alford, Jeff Bachiochi, and William 
Potter for their work on this project. 


Editor’s Note: Steve often refers to previous Circuit Cellar articles. 
Most of these past articles are available in book form from BYTE 
Books, McGraw-Hill Book Company, P.O. Box 400, Hightstown, NJ 
08250. 

Ciarcia's Circuit Cellar, Volume I covers articles in BY TE from Sep- 
tember 1977 through November 1978. Volume II covers December 
1978 through June 1980. Volume {Ш covers July 1980 through Decem- 
ber 1981. Volume IV covers January 1982 through June 1983. Volume V 
covers July 1983 through December 1984. 


The following items are available from 


CCI 

P.O. Box 428 
Tolland, CT 06084 
(203) 875-2751 
Inquiry 943. 


1. Circuit Cellar IC tester experimenter's kit for stand-alone or termi- 
nal operation. Contains IC tester printed circuit board, 11.0592-mega- 
hertz crystal, programmed 27256 EPROM with Revision 1.0 device 
library, MAX232 level shifter, Aries 24-pin narrow-format ZIF sock- 
et, and manual with complete parts list. 

JO TONE oars дн ла кн рама Ын то MI IE $96 
2. Circuit Cellar IC tester full printed circuit board kit for stand-alone, 
terminal, or PC-host operation. Contains IC tester printed circuit 
board, 8031 processor and crystal, programmed 27256 EPROM with 
Revision | .0 device library, Aries 24-pin narrow-format ZIF socket, IC 
sockets, all board-mounted components and ICs, PC-host software on 
PC format disk, power supply, and manual. 

KCTOI-FULED С ыи ины ее $176 
3. Complete Circuit Cellar IC tester kit with stylish enclosure. Ful 
printed circuit board kit with all components, right-angle-mounted en- 
closure adapter board with ZIF socket and LCD, software оп PC format 
disk, power supply, and manual. 

ЕТО ЧИКИ И ТЕ УЕ $346 
4. Two-line by 20-character LCD and 14-pin Berg connector for either 
item 1 or 2. 

ХОС О КИЛАТ и И $32 


All payments should be made in U.S. dollars by check, money order, 
MasterCard, Visa, or American Express. Surface delivery (U.S. and 
Canada only): add $5 for U.S., $8 for Canada. For delivery to Europe 
via U.S. airmail, add $14. Three-day air freight delivery: add $10 for 
U.S. (UPS Blue), $25 for Canada (Purolator overnight), $45 for Eu- 
rope (Federal Express), or $60 for Asia and elsewhere in the world 
(Federal Express). Shipping costs are the same for one or two units. 


There is an on-line Circuit Cellar bulletin board system that supports 
past and present projects. You are invited to call and exchange ideas and 
comments with other Circuit Cellar supporters. The 300/1200/2400- 
bps BBS is on-line 24 hours a day at (203) 871-1988. 


To receive information about the Circuit Cellar Newsletter for hard- 
ware designers and developers, please circle 100 on the Reader Ser- 
vice inquiry card at the back of the magazine. 
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174 Turbine Drive, Weston, Ontario M9L 252 
US. Address: 1051 Clinton St, Buffalo, NY. 14206 


Distributors: 
Italy: NCS Electronics (0331) 261-570 
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Australia: Asp Microcomputers (02) 500-0628 
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Interactive software teaches 
you C with immediate feedback 
on your program exercises. 

The C WORKSHOP has \ 
everything you need to learn 
C and write your own pro- 
grams, too. You get a fast editor,’ 
standard C compiler, and online 
help. 

Let the other guy struggle with confusing books 
and compilers. Join AT&T and other major com- 
panies now using the C WORKSHOP. Columnist 
Adam Green calls it "the most intriguing new type 
of training system l've ever seen." (InfoWorld 
1/27/86) 


Order Information 

To order the C Workshop, call toll-free 
(800) 227-2400 ext. 955 day or night 
(Visa, MC, or AmEx). Or send check to 
Wordcraft, 3827 Penniman Ave., Oak- 
land, CA 94619. $69.95 plus $5.00 
shipping (Priority Mail). In CA, add 
$4.90 sales tax. 
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For anyone whos ever 
IBM presents personal 


Now it's easier than everto become newsletters bound to open peoples eyes. 


a newsmaker in business, thanks to [ВМЗ The Personal Publishing System is 
new desktop publishing system. — as easy to set up as it is to buy. All the 
Its called the ІВМ" SolutionPac" components are designed to work to- 


Personal Publishing System. And it gether, from the Personal System/2" 
comes complete with every- Моде! 30 to IBMs laser printer, the Per- 
thing you need to start sonal Pageprinter. 

E D We've also preloaded all the neces- 
sary software—including Windows,” 
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The IBM Solution Pac for Personal Publishing lets you design 


and print near typeset quality documents. 


making headlines: the hardware, soft- 
ware, service and support. 

Just one purchase, and you'll be on 
your way to designing and printing the 
kinds of presentations, reports and 
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wanted to make headlines, 


publishing, 


PageMaker” and PostScript’—on the them into eye-catching documents. 
system’ hard disk. All you have to do is There's good news for IBM PC 
turn the system on, run through the XT"/286 and Personal Computer AT” 
tutorial program and begin composing owners, too. The IBM Personal Publish- 
your thoughts. ing Option offers you everything you 

Because it’s from IBM, you can need to upgrade yourPC ие 
transfer many of your [BM-compatible into a cost-saving E 
files directly into the Personal Publish- print shop. 
ing System—where you can then turn To see that | 
quet newsworthy 31 The IBM transfers ak 
ideas are note- directly into the system. 
worthy, visit your IBM Authorized Ad- 
vanced Products Dealer (ask about the 
IBM Credit Card), or call your IBM 
Marketing Representative. 

For the certified dealer nearest you, 
call 1-800-447-4700, ext. 48. (In Canada, 
call 1-800-465-6600.) —z:zz* 
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PostScript is а registered trademark of Adobe Systems Inc. 
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Dick Pountain 


Spraying and Smudging 


Simulating the act of freehand painting 
involves some algorithms to “mix” 
colors as you would with a brush 

hand,” I mean a painting program that is in- 


tended to simulate the act of painting with a 
brush (or drawing with a crayon) as closely as possible, rather 
than being oriented toward producing straight lines, smooth 
curves, and boxes. The latter type of program I prefer to call a 
“drafting” program. 

Drafting programs are designed to help people produce pol- 
ished and professional artwork without requiring great drawing 
skill, and this is what has made Macintosh programs like Mac- 
Paint, Full Paint, and CricketDraw popular. A freehand drawing 
program, on the other hand, is more concerned with texture, 
stroke dynamics, and irregularity of all sorts; in short, in pro- 
ducing an uncomputerlike result. 

A freehand program lets people who can already draw pursue 
this activity on a computer instead of by pen, brush, or crayon. 
Of course, the distinction is not nearly so rigid as this implies; 
MacPaint and similar programs have many freehand features 
(e.g., the spray can), while a freehand program needs to offer 
"computerish" features like editing and cut-and-paste composi- 
tion if it is to have any advantage over a real brush. The differ- 
ence 15 one of emphasis rather than of essence. 

The features I require in a freehand drawing program include 
high resolution, a palette of at least 256 colors (preferably 
more), and lots of control over the drawing process. There must 
be sufficient processing power to let youmake smooth sweeping 
strokes; an insufficiently quick response time causes bold 
strokes to break up into dots or become noticeably jerky and 
angular. You must be able to continuously vary the brush size 
onthe fly to permit calligraphic effects; choosing froma limited 
range of discrete sizes on a menu 15 just not adequate. 

As well as using solid colors, you should be able to lay vary- 
ing tones in airbrush, or spray-can, style, and there has to be a 
positive and interactive way to blend, blur, smudge, stipple, 
scumble, mingle, and smooth colors once they’re laid. This last 
process has provided some algorithmic interest. 


recently started writing a “freehand” painting 
program, and some interesting algorithms are 
cropping up during the endeavor. By “Нее- 


Painting with Pixels 

"Painting" опа VDU (video display unit) screen is, of course, 
physically quite different from painting on paper. For one thing, 
thecolorsare self-luminous rather thanreflective. But more im- 
portant, the colors are formed by a two-dimensional grid of uni- 
form-size pixels with no depth, rather than by pigment particles 
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suspended in a medium. Color effects are produced by a strict 
juxtaposition of pixels, with no overlapping. 

"Mixing" colors on a VDU screen can be performed at two 
different levels. At a lower level, which gives a more visually 
uniform "mixture," you simply choose a new color from the 
palette. midway between the colors you wish to mix (e.g., an 
orange lies between red and yellow). Here, "mixing" takes 
place at the level of the individual phosphor dots that make up 
the pixels. 

On a system using analog video (like the Amiga or the Acorn 
Archimedes), you could automate the process, since the RGB 
content of each pixel's color is bit-mapped. Read the pixel 
colors on either side of a boundary; interpolate a color that has 
the averages of their red, green, and blue components; and then 
plot it. I don't find this useful; it's easier and much more flexi- 
ble to choose a color manually and apply it with a "brush." 

At a higher level—and more interesting for me—is the mixing 
of two colored areas by jumbling up the pixels attheir boundary. 
This is an operation that can be performed after two adjacent 
areas have been painted with solid color, in order to soften or 
blur the boundary between them. In real painting, this sort of 
thing might be done with a dry brush, or with a finger in the 
case of pastels or pencils. It is important to simulate this effect 
convincingly if you are to go beyond "computerish" images 
composed only of flat colors with sharp boundaries. 

Smudging can be simulated on a computer screen by the com- 
bined use of two basic tools. The first tool is simply an airbrush, 
or spray can, as popularized by MacPaint. This tool deposits 
pixels at random in a circular area around the cursor, at a rate 
fast enough to give the impression of a spray of drops but slow 
enough to allow density control; the longer you leave the air- 
brush on one spot, the darker the color becomes. 

The airbrush is normally "filled with paint” of a single color; 
in other words, it changes pixels from their current color to the 
paint color. So, to smooth a boundary between red and yellow 
areas (see figure la), you could spray with either red or yellow. 
Figure 1b shows the boundary airbrushed with yellow paint. 

The second tool I call a “smudger.” Like the.airbrush, it 
changes the color of random pixels in the area around the cur- 
sor. In this case, however, it does not add any new color at all. 
Instead, it takes the colored pixels that are already there and 
moves some of them across the boundary. In the above example, 
some of the yellow pixels are moved into the red area, and some 
of the red pixels are moved into the yellow area (see figure 1c). 

The smudger, then, is just a pixel swapper. When used оп an 
area of uniform color, it has no visible effect, though it is still 

continued 


Dick Pountain is a technical author and software consultant liv- 
ing in London, England. He can be contacted c/o BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458, or on BIX as 
"dickp. » 
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busily swapping pixels of the samecolor. In an interactive paint- 
ing program, the smudger is used just as a brush is. Drawing it 
down a color boundary softens thatboundary, and the effect can 
be controlled by varying the speed at which the smudger is 
moved; the longer it resides inone place, the more thoroughly it 
mixes the colors. Also, the smudger can be varied in size, just 
like other brushes. 


Smudging Algorithms 
The airbrush and the smudger have a similar-base algorithm, 
namely, one that selects random points within a circular area. 


Figure I: (a) Two adjacent blocks of color sharing a hard 
boundar y. (b) The boundary in (a) has been softened with a 
yellow-filled airbrush. (Each square equals one pixel.) 

(c) In this case, the hard boundary in (a) has been softened 
by smudging (i.e., by swapping pixels). 


Listing 1: A pseudocode algorithm to determine random 
points within a circle. 


PROGRAM RandomCireclePoint 
REPEAT 
X<- 2 ж RANDOM(Radius) - Radius 
Ү<-2 x RANDOM(Radius) - Radius 
UNTIL X? + Y? =< Radíus? 


Listing 2: A pseudocode algorithm to swap pixels within 


a circle. 


PROGRAM Smudge 
RandomCirelePoint 
X1«- CursorX + X 

Y1«- CursorY + Y 
Colori«- GETCOLOR(X, Y) 
RandomCirclePoint 
X2«-CursorX 4X . 
Y2«- CursorY + Y 
COLOR GETCOLOR(X2, Y2) 
PLOT X1, Y1 

COLOR Colorl 

PLOT X2, Y2 
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The difference between them is that the airbrush just plots such 
points in the paint color, while the smudger takes pairs of such 
points and swaps their colors. 

Given the random-number generator found in most program- 
ming languages, it’s not difficult to generate random points that 
lie inside a circle. The most obvious algorithm is one based on 
polar coordinates. Choose a random angle a between 0 and 360 
degrees, choose a random radius r less than the radius of the 
desired circle, and the random point is х = r cos(a), у = ғ 
sin(a). However, this solution has the disadvantage of invoking 
not merely floating-point math but trigonometric functions, and 
these can be very slow in many microcomputer implementa- 
tions. One way around this, if you have a lot of memory, is to 
precompute and scale the cosines and keep them as integers in a 
lookup table. The sines can be derived from the same table 
using the fact that ѕ1п (а) = cos(90—a). 

Alternatively, an equally good algorithm can be derived from 
the equation of a circle about the origin, x? + у? = г?. Generate 
two random numbers x and y between —r and r, the circle radi- 
us; compute x? + y?, and if the result is greater than r?, throw 
them away and choose two more; otherwise, x and y define your 
point. Listing 1 shows this algorithm in pseudocode, assuming 
that RANDOM(n) produces a random number between 0 and n; if 
your random-number generator is the sort that yields only num- 
bers between 0 and 1, you'll need to multiply the result by n. 

The airbrush tool is now trivial. Itconsists merely of generat- 
ing a random circle point about the cursor position and then 
plotting it in the current paint color, to be repeated at a suitable 
rate that is determined by experiment. 

A full drawing program will typically have a main loop that 
polls the buttons of a mouse or a graphics tablet, and here speed 
can be a problem; plotting just one point per main-loop iteration 
may not be fast enough to give the right interactive feel. The 
answer is to generate several points per main-loop iteration 
using in-line code and to derive more than one point from each 
random-number pair by exploiting symmetry. 

The smudger is no more difficult than the airbrush. Just gen- 
erate two random circle points and swap the colors of the pixels 
at those two points. If you're writing in assembly language, 
swapping colors may actually mean swapping the bytes at two 
screen-buffer addresses. In a high-level language, it means 
reading the colors of the pixels (with a special function called 
GETCOLOR or its equivalent) and replotting them (see listing 2). 
Given sufficient time, this will totally randomize the colors 
within the smudge circle. Again, achieving the speed needed to 
give the right feel in an interactive program can be a problem, 
and I needed to plot several points from each set of random num- 
bers by exploiting symmetry. 


Controlling the Spray 

Both random-circle-point algorithms produce points that (sub- 
ject to any whims of the random-number generator) are evenly 
distributed throughout the circular area. Every point in the cir- 
cle may be selected with equal probability, and if you leave the 
airbrush pointed at the same spot, it will produce an evenly col- 
огеа circle. If all you want is to be able to fill large areas with a 
uniform tint, such an airbrush would be ideal. 

Real airbrushes, however, produce a nonuniform spray, in 
which the density of the droplets is greater at the center of the 
circle and falls off toward the edges. When using the airbrush to 
draw or shade complex shapes rather than to spray large areas, 
this behavior is much more suitable, as it is less likely to pro- 
duce hard edges where the density changes too fast; it permits 
smoothly graded tones to be achieved. Moreover, on a real air- 
brush, you can vary the gradient of nonuniformity by altering 
both the distance of the nozzle from the surface of the work and 
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FOCUS ON ALGORITHMS 


the position of a needle valve on top of the airbrush. 

How can we alter the frequency distribution of the random 
circle points to emulate this effect? The algorithm in listing 1 
reduces this question to the more general one: How do you alter 
the frequency distribution of values from a random-number 
generator? 

In researching the answer to this, I was surprised to learn that 
few algorithms actually generate nonuniformly distributed 
numbers. Instead, you have to use a uniform random-number 
generator and manipulate its outputs mathematically to produce 
the desired distribution. Donald Knuth includes a whole chapter 
on such techniques in volume 2 of his great opus, Art of Com- 
puter Programming (Addison-Wesley, 1981). 

Being entirely ignorant of fluid dynamics (and not much bet- 
ter on statistics), I have no idea what the actual distribution of 


Figure 2: The triangular distribution of random integers, 
calculated by adding series of two independent, uniformly 
distributed, random integers and dividing by 2. 


Listing 3: An IBM BASICA program that displays the 
distribution of the sums of random numbers. Try 
substituting RND or (RND+RND) /2, etc. , into line 150 to 
see the changes they cause in the curve. 


110 DIM A(20) ' Array to hold frequency counts 
120 RN=VAL(MID$(TIME$,4,2)+MID$(TIME$,7,2)) 

130 RANDOMIZE RN ' Randomize the randomizer 

140 FORI = 1 TO 5000 ' This takes a while on a PC! 

150 Х = INT((RND+RND+RND) /3 « 20) ' RND between 0 and 20 
160 A(X) =A(X)41 ' Increment count for bucket X 
170 NEXT I 

180 CLS 

190 FOR I = 1 TO 20 ' Print histogram of frequencies 
200 PRINT STRING$(A(I)/10,219) 

210 NEXT I 


Listing 4: A pseudocode algorithm that generates 
airbrush points, using the sum of four random numbers. 


PROGRAM NonUni formRandomCire lePo int 
REPEAT 
X «- (RANDOM(Radius) + RANDOM(Radius) 


RANDOM(Radius) + RANDOM( Radius) ) /2- Radius 
Y <- (RANDOM(Radius) + RANDOM( Radius) 
RANDOM( Radius) +RANDOM(Radius) ) [2 — Radius 
UNTIL X? + Y? =< Radius? 
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droplets from a airbrush nozzle is, but Га bet that a normal dis- 
tribution about the center would look alright. 

Knuth has several algorithms for producing true normally 
distributed random numbers, but they represent overkill for my 
purpose here. For example, one of them involves choosing ran- 
dom x and у between 0 and 1 (i.e., within a unit circle) by the 
method used above, then the normally distributed numbers х1 
and yl are given by 


$ = x+y? 
хі = х\/ (—2 * log, (s)/s) 
yl = y4 (—2 * log, (s)/s) 


This again involves us in floating-point math and slow transcen- 
dental functions. 

Since no statistician is likely to be around to criticize my dots, 
a cheap and cheerful substitute will suffice. Merely adding to- 
gethertwo independent, uniformly distributed, random integers 
between 0 and п and dividing by 2 gives a random integer be- 
tween 0 and п that is distributed about the mean n/2 in a “‘tent- 
shaped” or triangular distribution (see figure 2). 

It’s easy to see why this happens if you make a table of the 
sums of pairs for the numbers 0 to 4: 


01234 
12345 
23456 
34567 
45678 


The sums 0 and 8 occur once, 1 and 7 occur twice, and soon, up 
to 4, which occurs five times; the frequencies are linearly dis- 
tributed about the mean 4. The “integer divide by 2” compli- 
cates matters because it rounds down, skewing the distribution 
so that 0 is three times as likely as 4; however, 2 (the mean di- 
vided by 2) is still the most likely value, with a ?/;& probability: 


00112 
01122 
11223 
12233 
22334 


By adding three random integers and dividing by three, a 
steeper distribution can be obtained. Following a similar argu- 
ment, using tables, you can show that the frequencies in the dis- 
tribution now approximately follow the sequence 1, 3, 6, 10, 
15,..., which reminds me of the binomial coefficients derived 
by Pascal’s triangle. The similarity brings up a very real ques- 
tion: Is this, therefore, a binomial distribution? 

The frequency graph is now a rather blunt bell-shaped curve. 
Extending this principle by adding more random numbers to- 
gether produces ever more “‘peaky”’ distributions. You can in- 
spect these distributions for yourself in a graphical form by 
using the small program in listing 3, which is written in IBM 
BASICA and doesn’t require a graphics adapter. 


Other Options 

Listing 4 shows a new algorithm employing the sum of four ran- 
dom numbers to generate airbrush points. I find it superfluous 
tomake the gradient of the distribution itself a variable, as alter- 
ing the diameter of the brush gives sufficient control. 

There’s lots of room to experiment with other weird distribu- 
tions. Among the solid brushes, many different shapes apart 
from circular are useful; for example, oblique elliptical brushes 
can be used as pen nibs for calligraphy. Evensome outrageously 
nonuniform airbrush distributions may have their uses. Ш 
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The small printer on theleft zips along as fast as 240 cps. 
seems positively unexciting It can do more things. It has 
next to the new ALPS ALQ300. snap in/out 24 or 18-pin print 

And its not just because of heads. Multiple font cartridges. 
our colorful personality. Paper handling extras like auto- 

. You see, the matic single 
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first dot matrix printers with reso 
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on the front panel. Change type And our 18-ріп modelis $100 less. 


styles and print modes. Load Now its time to make your 

paper. Even override your soft- | own comparison. Call us for a 

ware. All without software free demo or more information 

commands or DIP switches. at (800) 828-ALPS. In California, 
You may have also noticed (800) 257-7872. 

that the ALQ300 looks more And you'll find there really 

substantial. It is. ‘Treat it right isn't any comparison to make. 


and it'll run over five years with- 


out a breakdown. 
You may also expect that the ALPS 


ALQ300 is more expensive. It 
isn't. Our 24-pin version has a sug- AMERICA 
gested retail price of just 5995. IT'S TIME YOU SAW THE ALPS. 
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PROGRAMMING PROJECT 


Mike Morton 


Recursion + Data Structures 
= Anagrams 


Careful data structure design can 
lead to considerable improvements 
in your program's performance 


ШЕРІ ЕЙ anagrams with pencil and paper. They find it in- 
| LJ teresting to discover that the letters of the word 
BE EN dormitory, for instance, can be anagrammed to 
ШШ ЖЕ spell dirty room. This article explains the work- 

ings of a C program that can find all the possible 
anagrams for a phrase. It uses a recursive search, special data 


structures, and a text-file dictionary of words. The program is ` 


written in LightspeedC for the Macintosh but is generic and 
should run on other C compilers. 

There are several approaches to using a computer to solve 
anagrams. In “Anagram Solving in Pascal" (July 1986 BYTE), 
Bob Keefer described a clever method that produces all permu- 
tations of the word's letters, then ranks each one using trigram 
probabilities to indicate likely candidates for real words. 

Another approach is to use a good-size dictionary, stored in 
memory, as a source of letter groups to be "subtracted" from 
the letters of the original word or phrase until no letters are left. 
A simple implementation of this strategy would work but would 
be very slow and would take up enormous amounts of memory 
and disk space. By optimizing the way letter groups are stored 
and manipulated, however, I have created a program that is ac- 
ceptably fast and efficient. On a Macintosh, the program reads a 
compressed word file of 142K bytes in about a minute and im- 
mediately starts producing anagrams at the rate of 4 per second. 


À Dictionary-Driven Approach 

The first step in creating an anagram program that is reasonably 
small and reasonably fast is to manipulate the dictionary intelli- 
gently. When the program examines your phrase, it can imme- 
diately reject many of the words in the dictionary. For instance, 
in searching for anagrams for the phrase BYTE magazine, the 
word lazy is ignored because the original phrase lacks the letter 
l. This preprocessing leaves a core of usable words, typically 
numbering a few hundred to a few thousand. But how can it find 
the combinations of these words that are anagrams? 

The combinations are found with a tree search in which can- 
didate words are repeatedly subtracted f rom an alphabetized set 
of the letters in the original phrase. For example, BYTE maga- 
zine begins as the list aabeegimntyz. Each branch down from a 
node corresponds to a word that can be made from letters in the 
node. The node that a branch leads to is the letters left when the 

branch's word is subtracted from the node's letters. For exam- 
ple, starting from the original node and taking the branch for the 
word amazing leaves the letters beety in a subnode. When a path 


ШЕН ШЕЙЕЙ Word-puzzlers through the ages have searched for 


leads to an empty node, the sequence of words along that path 1s 
ananagram. 

Not all paths lead to an anagram. When bye is taken away 
from beety, only the letters et remain. Unless your dictionary 
has Latin conjunctions or names of aliens, this is a dead end in 
the search. 

Listing | shows the pseudocode for a search procedure; ір- 
nore the Push and Pop statements commented out (ГИ explain 
later). It uses an unspecified data type called string to hold 
words and sets of letters. We'll use two subroutines: Subtract, 
which removes all the letters of a word from a set of characters, 
and a Boolean-valued function Fits, which tells you if you can 
subtract a word from a set. 

The procedure assumes that all usable words are stored in the 
array words[1..numwords]. For the letters passed to it in the 
variable node, the procedure considers all words to see if they 
can be subtracted from node. For instance, if the remaining let- 
ters are beet y, some of the words that would fit are yet, bye, and 
tee. When a word fits, the program subtracts it from the node's 
letters. If letters remain, the search procedure has not found an 
anagram and recursively calls itself. If no letters remain, the 
program has found an anagram: the sequence of words that were 
subtracted. 

The trouble is that nothing is remembering which words got 
subtracted. Each level of the recursion stores one factored-out 
word in the local variable word, but no part of the program has 
access to all its values. 

The best way to keep track of the words used is to use a stack 
(take out the comment characters around the Push and Pop state- 
ments to allow the use of the stack). Whenever a possible word 
is found, it's pushed on the stack before the recursive call. 
When no letters remain, the words that produced it are on the 
stack and can be used to produce the anagram. 


Choosing Appropriate Data Structures 

This basic approach works, but it's a slow algorithm. One way 
to cope with that is by customizing the data structures used. 
Hereare some of the choices: 


* Character strings or arrays: These are simple to implement, 
since most languages support them and they represent words or 
sets of letters exactly and intuitively. Writing the Subtract and 
Fits procedures isn't hard, but they're extremely slow. 
* Frequency tables: If you use an array of 26 integers to repre- 
sent a word, with each one holding the count for one letter ofthe 
alphabet, things get a bit faster. The Fits procedure compares 
continued 
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ANAGRAMS 


Listing 1: Pseudocode for a recursive-search 

anagram program. Delete the comment symbols around 
the lines containing Pop and Push to create a stack of 
words containing the partial anagram (see text for 
details). 


procedure TreeSearch (node: string) 
var 
wn: integer (* index of word to try to 
remove *) 
(* the word itself *) 
(* result of "node" minus 


"нота" X) 


word: string 
newset: string 


forwn := 1 tonumwords (* loop through all 
possible words *) 

(* get the n'th word from 
the list *) 

if (Fits (node, word)) (* can word be made from 


node? *) 


word := words [wn] 


then begin 
newset := Subtract(node, word) 
(* find remaining letters %) 
(*Push(word) X) 


if (newset = "") 
then PrintAnagram 


(* nothing left? X) 
(* empty node! a 

complete anagram! *) 

else TreeSearch(newset) 

(* not empty; keep searching X) 
(*Pop %) 

end (* end of handling word 
which Fits *) 


end TreeSearch 


(* simple, eh? X) 


two arrays, element by element, making sure each count is high 
enough to allow the subtraction of the second from the first. To 
remove the elements of one array from another, just subtract 
their corresponding integers. You could even combine the oper- 
ations, subtracting each pair and checking to see if any of the 
results are negative. 

This is faster, but it takes up lots of space. If you use byte-size 
integers, storing 5000 eligible words requires about 130,000 
bytes of memory. As you'll see, things can be packed much 
tighter and still be faster. 

е Bit maps: Suppose you're willing to limit yourself to 
phrases without repeated letters. You can encode a word in 26 
bits, stored in a 32-bit long integer. Then this C macro can per- 
form the Fits calculation: 


#define Fits(node,word) ((node &word) == word) 


In other words, are all the 1-bits in word also l-bits in node? 
Subtraction is even easier—you just arithmetically subtract the 
word from the node to find the remaining letters. 

This method is very fast, but it is crippled by the limitation of 
no repeated letters. (If you want to compute pangrams (ana- 
grams for the alphabet), this data structure is ideal.) Still, the 
idea has merit and you can modify it to work without any 
limitations. 


e Variable-length, packed fields: This combines the best fea- 
tures of the frequency and bit map methods. We'll use a count 
field for each letter in the original phrase, making each field the 
minimum possible number of bits. If you pack the fields into 
one or more long integers, you can rapidly manipulate them to- 
gether. The placement of fields in the data structure depends on 
the phrase being anagrammed. 

Imagine the phrase BYTE magazine stored in 26 integers, as 


‚ BYTE 
magazine 
и amazing 
Minus 
beet 
Equals eety 
Boo тј e o |р[о ја! [оо јо" јо[о ооб јо |= ын 
Minus | 2 oy "zn Bj! | 
ый = | рк "Qi | ЯТ - 1 
- ge EE Pee Fl [ad Te] 8 [elo MM vm 
Underflow 
AND mask 
Underflow 
Equals flag 


Figure 1: Subtracting signature bytes to determine if a 

given word is contained іп a given letter set. Rows 1 through 3 
show how the word amazing can be subtracted from the 
letters in the phrase BYTE magazine to give beety. Variable- 
length fields with an underflow bit at the left end of each 

one represent the letters in the phrase. We know the 
subtraction is valid because all the underflow bits (shaded) 

in the result are zero. Rows 3 through 7 show what happens 
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when you try to subtract out a word not contained in the 
letter set. By using the underflow mask to extract only the 
underflow bit from each character frequency field, the 
nonzero amount in the last line shows that the letter set beety 
(line 3) does not contain the letters in bin (line 4). For 
brevity, we omitted the ANDing with the underflow mask in 
the first subtraction; it would have returned a zero result, 
indicating a successful subtraction. 


ANAGRAMS 


described before. The letters aabeegimntyz are tallied up and the 
table reads 2, 1, 0, 0, 2, 0, 1, and so on. These are the maxi- 
mum values that each field can have during the search, so you 
can choose field sizes appropriately. A count of 0 means that the 
letter doesn’t occur and doesn’t need a field. A count of 1 needs 
а single-bit field. A count of 2 (102) or 3 (115) will need two 
bits. In general, a frequency count Е needs (int(log,(F)) + 1) 
bits allocated for it. (If you don’t have a log, function, you can 
compute it easily by repeatedly shifting F one bit to the right and 
counting how many shifts are needed before the result is zero.) 

Suppose you compute the field widths for all the letters occur- 
ring in a phrase, then pack them together in a single integer. (It 
may take more than a single integer, but we'll keep things sim- 
ple for now.) You can encode every word by shifting each let- 
ter's frequency to the appropriate position. 

(Note that words that have more of any letter than the original 
phrase can't be encoded because the fields may overflow; this is 
why it's importantto selectusable words first. Note also that the 
frequency numbers apply to the set of letters in the unrepeated, 
alphabetized letter set made from the original phrase. Thus, the 
frequency numbers for BYTE magazine, 2, 1, 2, 1, 1. .., refer 
to the letters, abegi... of the alphabetized phrase, not the 
abcde... ofthe alphabet. See the first row of figure 1.) 

The first three rows of figure 1 show how a straight arithmetic 
subtraction subtracts the word amazing from BYTE magazineto 
leave the letters beer y. In many cases, this is as fast as the meth- 
od that used single bits. Only when there are enough letters with 
high enough frequencies will the collected fields need a second 
integer to store them all. 


Detecting Underflow 

The above example demonstrates that you can use arithmetic 
subtraction to remove the letters of a given word from a given 
letter set (this is the Subtract procedure in listing 1). But how 
do you determine whether the target word can be subtracted 
from the [etter set (the Fits procedure)? 

The solution is the frequency table approach: subtract, then 
see if underflow has occurred. To do this, you need to enlarge 
each field by one bit at the left end (which has already been done 
in figure 1). This new bit, one for the frequency group of each 
letter, is a O for the starting letter set and for each candidate 
word for subtraction. If a subtraction removed more letters than 
were available, a borrow from а higher bit will make the flag bit 
a ]. If the subtraction leaves any of these telltale bits on, that's 
the equivalent of finding (belatedly) that the fits function 
wouldhave returned a value of false. 

Knowing the arrangement of the fields, you can build a mask 
that contains all the underflow bits. Logically ANDing this 
mask with the result of a subtraction reveals whether any of 
these bits were tripped by subtracting. Figure 1 shows two sub- 
tractions, one successful and one not (for reasons of space, we 
did not check the underflow bits— which would have been O- 
for the subtraction of amazing from BYTE magazine). The sec- 
ond one, the subtraction of bin from beety, is ANDed with the 
underflow mask in the diagram. The nonzero result indicates 
that we cannot extract bin from beety. Notice that the borrow in 
the л column invalidates all the character counts to the left of 
this, but this doesn't matter. Once you discover that one letter is 
missing, you do not need to know how many others, if any, are 
also missing. 


Data Structures 

Listing 2 shows the C implementation of some of the important 
data structures. [Editor's note: For those who don't use C every 
day, keep in mind that the first element in an array is array[0].) 
The fields for a long phrase may not fit into one bitmask, so 
bitmasks are grouped in arrays of up to MAXMASKS elements. I 


Listing 2: C data structures used in the program. 
This listing and listings 3 through 6 are code fragments 
from a working anagram program, ARS. С. 


[**** The anagram-equivalent of а word is stored ina "bit 
signature." ####/ 


#define bitmask long /*a"bitsig" is made of 
"bitmasks"*/ 
#define MAXMASKS 3 /* at most this many masks 


. per signature %/ 
typedef bitmask bitsig[MAXMASKS]; /* so, abit signature 
looks like this */ 
#define maskwidth (&*sizeof(bitmask)) /* numberof bits 
per bitmask */ 


[**** Global information about the phrase being 

anagrammed: %%%%/ 

int fregs [26]; /* frequency distribution 
of phrase */ 

/* bit signature to detect 


underflow */ 


bitsig uflosig; 


жене Each letter in the phrase has a field in the bit 
Signature: ****/ 
int letmask [26]; /* which mask is each 
letter's field in? %/ 
/* what bit # does each 


field start at? */ 


int letbit [26]; 


int letwidth[26]; /* how wide is field for 
each letter? X/ 
int lastmask; /* highest mask # used 


(0. .MAXMASKS-1) %/ 


[**** Dictionary information: ****/ 

char **wordlist - NULL; /* dynamic array of 
pointers to words %/ 

/* wordlist has bounds 
[0..махчогаз-—1] %/ 

/* usable words are in 
[0..numwords-1] */ 

ІК next character to store 
а word at */ 

/* characters left in 
current text chunk */ 

/* bitsigs for usables; 
[0. .numwords-1] */ 


int maxwords = 0; 

int numwords ; 

char *textnext = NULL; 
int textleft = 0; 


bitmask *wordsigs; 


[**** For printing anagrams: ####/ 

char *anawords [STACKMAX] ; /* recursionstack to 
remember words %/ 

/* stack ptr (points to 
1st unused slot) #/ 

[* total number of 
anagrams found */ 


char **anaptr; 


long anacount = 0; 


used the new type name bitmask to ensure program portability. 
This array forms the fundamental data structure for the pro- 
gram: the bit signature type bitsig. The program uses signa- 
tures to store phrases, words, collections of letters, and the 
underflow mask. Figure 2 shows a bit signature’s structure. 
Because the field widths in a bit signature are different for 
every phrase to be anagrammed, the program must keep track of 
where each letter field begins and how long it is. The arrays 
letmask, letbit, and letwidth do this. To find where the 
field for the letter z is, Tetmask[25] tells which bitmask in the 
signature holds it, letbit[25] specifies the rightmost bit of the 
field, and letwidth[25] tells the field’s bit width. This is only 
to generate bit signatures during startup, not during the search. 
Storing the words is an exercise in data structures, too. If you 
continued 
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Size of array = MAXMASKS 


Lastmark = highest element in use 


Signature (3) 


Unused bits 


The underflow bit is at the left end of each 
field. Subtracting too many letters from a 
phrase borrows from the bit and turns it into a 
1 — this indicates underflow. 


Signature (0) 


Frequency counts 


The field’s width is the minimum possible that can hold the _) 


underflow bit and the letter frequencies found in the original 
phrase. The field's contents start as the frequency for its 
letter, and the tree search tries to subtract out words to 
make all the fields zero. 


Bitsigs — Char* Text buffers 


| 0010010 


0100101 
0100101 


magazineeamazing 
 ambienteanimatee.. . 
,..gianteimageemainee 
maizeemaniaemaybee 


numwords 


meantemeatyetangye 
lingaetyingeyemens... 

i'meineitemaemee 
myeaesis 


maxwords 


0010100 
_ 
—— 


textnext textleft 


call atypical memory allocator a few thousand times to store the 
words, it might take too much space or time. I chose to allocate 
large buffers and carve them up to store the words. In figure 3, 
each candidate word is stored in two arrays and a text buffer: Its 
Signature 1$ stored in an array of bitsigs; the word itself is 
stored at the tail end of a text buffer and is pointed to by the 
corresponding entry from an array of character pointers. The 
variable numwords points to the next available entry in the bit- 
sig array, and maxwords contains the maximum number of can- 
didate words the program can handle. The variable textnext 
points to the next free character in the current buffer, while 
textleft keeps track of the number of bytes left in the buffer. 
When textleft is too small to fit another word, the program 
allocates another buffer. 

The stack is just an array of pointers to characters and the 
stack pointer is a pointer into the array. The program initializes 
the stack pointer (anaptr) to anawords[0] before the search 
begins. 


Important Subroutines 

You can write most of the program from the description above. 
[Editor's note: ARS. C, a machine-independent C program writ- 
ten in LightspeedC, is available on disk, in print, and on BIX; 
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Figure 2: The “bit signature" data structure. This is а 
collection of fields, each holding the frequency of a given letter 
and an underflow bit. To simplify the algorithm (and to 

allow the use of arithmetic subtraction to do the subtraction of 
signatures), the author designed the structure so that 

frequenc y-count fields do not cross physical boundaries— 
longwords, in this case. 


f 
« Figure 3: Storing candidate words for easy use during the 


anagram search. The search needs both the bit signature and 
text for each word. These are kept in parallel arrays; both 

the maximum length and used length of the arrays are 
remembered. The variables numwords and maxwords keep 
track of the number of entries left in the two arrays, while 
textnext and textleft do the same for the text buffer area. 


see the insert card following page 384 for details. It is also 
available on BYTEnet; see page 4. The Boston Computer Soci- 
ety's Mac subgroup sells a disk containing an enhanced 
shareware program, Ars Magna (no source code), and as- 
sociated dictionary files. You can order Ars Magna for $10 ($5 
for BCS members) plus $2 for shipping from: BCS*Mac, One 
Center Plaza, Boston, MA 02108.) Listings 2 through 6 (all ex- 
cerpted from ARS.C) show the key C functions of the program 
and are described below. 


* choosefields: This routine (see listing 3) decides where in 
the bit signature each letter's field will go. It uses the frequency 
distribution numbers (filled in earlier) and produces the 1еї- 
mask, letbit, and letwidth arrays. It also sets 1astmask, the 
highest-numbered mask used in a bit signature, which is always 
in the range 0. .MAXMASKS-1. 

The function starts by setting curmask and curbit to 0. It 
examines each letter and processes only the ones that occur in 
the original phrase. For letters that do occur, it calculates the 
width (in bits) of a field for that frequency. If there's not enough 
room in the mask being used, it skips to the next mask in the 
signature and starts at bit О of that mask. The choosing of fields, 

continued 
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This dial modem comes witha 


feature you wouldn't expect for $445. 


И... you buy a dial modem for $445, most 
people don’t expect to get much in the way of features. 
Least of all, a top notch reputation for quality. 

But our 2230 Series of 2400 bps modems is made to 
the same exacting standards as other Codex modems. 
Modems that have earned such a reputation for quality, 
they are preferred by more experienced data communi- 
cations managers than any other brand. 

And rest assured, a reputation is hardly the only 
feature our dial modems come with. The 2230 Series 
also provides outstanding performance, reliability, and 
flexibility. They are all full duplex 2400 bps modems 
that operate synchronously or asynchronously with a 
unique auto dial feature that supports virtually any com- 
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Our reputation. 


puter. Plus they’re Hayes compatible and are available as 
standalone units or as dual modem cards that pack two 
modems on a single card for maximum space savings. 

Of course it’s impossible to tell you about every fea- 
ture of our 2230 Series in this space. But a certain peace 
of mind comes with the knowledge that everything that 
goes into our dial modems has to measure up to what 
goes on them. Our name. 
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as done in this routine, must occur before the program can 
create the underflow mask and encode candidate words into 
their signatures. 

е makeonesig: Encoding a word is simple once you know 
where the fields go. The makeonesig function (see listing 4) 
takes a character string and creates its signature. It first makes a 
frequency table for the string. Then, for every letter 1, it finds 
which mask in the signature that letter's field lives in from let- 
mask[1]. [Editor's note: The references in this and the next 
paragraph to 1. are to a C program variable named 1, not to the 
numeral “1. "| Then it shifts over the frequency by letbit[1] 
to place it in the correct field, and adds that into sig[let- 
mask[1]]. 

* makeuf: Building the underflow mask is straightforward, too. 


Listing 3: The choosefields function. This routine 
assigns count fields based on the frequency of letters in 
the phrase to be anagrammed. 


choosefields (freqs) 
intfreas[]; /* INPUT: phrase's 
frequency table */ 

є GLOBAL OUTPUT: letmask[ 1, letbit[], letwidth[], 


lastmask */ 


int letter; 
int curmask = 0, curbit = 0; 


|ж lettervalue (0..25) */ 

/* initial mask and bit 
numbers %/ 

/* fieldwidth of letter's 
field */ 


int width; 


for (letter = 0; letter< 26; letter++) /* loop through 
all letters %/ 
/* any occurrences of this 
letter? */ 
( [* yes: find where it'll 
go */ 
width = fieldwidth (freqs [letter]); /* how much room 
does it need?*/ 


if (freqs[letter] != 0) 


if (curbit+width > maskwidth) 
/* too wide to fit 
inrest of this mask? */ 
/* yes: have to kick into 
next mask */ 
if (++curmask >= MAXMASKS) 
є next mask number; 
is there room? */ 
die ("Sorry: phrase too long to handle. \n"); 
/* nope */ 
/*startatist bit of next 
mask */ 
} /* end of kicking into 
next mask %/ 


curbit = 0; 


letmask [letter] = curmask; 
/* note which mask this 
letter goes in %/ 
letbit [letter] = curbit; /* ...and bit position in 
the mask %/ 
letwidth [letter] = width; 
/* ...andthe width */ 
/* advance past this bit 
field %/ 


curbit += width; 


є end of handling char 
found in phrase */ 
lastmask = curmask; /* remember highest used 
mask number */ 
№ end of choosefields( ) X/ 
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The makeuf function (see listing 5) just loops through the let- 
ters, much like makeonesig, and stores a count in each field. 
The difference is that for letter number 1, the count stored is the 
highest bit in that field. This is found by shifting a 1 bit left by 
letbit[1] to position it in the field and then further by (1et- 
width[1]- 1) to move it tothe top bit in the field. 

ж findanagrams: This recursive search function does the main 
work of the program (see listing 6). It receives a node, which 
may be the complete phrase or the phrase with some letters al- 
ready removed. It also gets the array index of the last word that 
was stacked; this allows it to avoid permutations of the same 
anagram. For instance, it will print amazing yet be but not yet be 
amazing or any of the other possible word permutations (there 
are 6 in all). This is a standard technique used to avoid permuta- 
tions in any recursive search. 

The function works much like the pseudocode in listing 1. 
The main differences are that the word index is passed during 
recursion to avoid permutations, and there is no explicit test like 
the fits function; instead, it tests the result of the subtraction 
for underflow. 

The heart of the search routine is a loop through the eligible 
words, with a parallel loop variable, cursig, going through 
their signatures. It starts at curword, not 1. For each word, it 
subtracts that word's signature from the current node's signa- 
ture to generate the new node's signature. If this result has any 
underflow bits set, the word can't be spelled with the letters in 
that node. 


continued 


Listing 4: The makeonesig function, which encodes | 
a string, storing frequency counts in the fields allocated | 
by the choosefields function. 


makeonesig (str, sig) 
registerchar*str; є INPUT: string to 
analyze */ 

/* OUTPUT: signature for 
string */ 

є GLOBAL INPUT: letmask[ ] and letbit[ ] */ | 


register bitmask sig[ ]; 


register int]; 
counter) #/ 


/* letter number (and loop | 
/* frequency distribution | 


int sfreqs [26]; 
for "str! */ 

register bitmask fr; /* one frequency, shifted 
into position %/ 
makefreqs (str, sfreqs); /* create a frequency 
table for string */ 


for (1 = 0; 1<= lastmask; 14+) /* go through all used 
bitmasks... */ 


sig[l] = 0; /*...initializing their 
signature */ | 
for (1=0; 1< 26; 144) /* loop through all 
letters %/ 
if (sfreqs [1]) /* does this letter 
occur? #/ 
{ /* yes: want to add into 
its mask */ 


fr = ((bitmask) sfreqs [1]) << letbit (1]; /* shift 
freq-» position */ 
/* and add intothe right 
mask */ 
} /* end of adding in letter 
frequency */ 
} [є end of makeonesig( ) */ 


sig [letmask [1]] += fr; 
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What’s In a Name? 


nagrams can be surprising. A few ofthe best I’ve found 
by the program are: 


Ronald Wilson Reagan — No, darlings, no ERA law. 
Strategic Defense Initiative — Face disintegrative entities. 
Boston Computer Society = It's our competency boost. 
BYTE Magazine — Get by in a maze. 


Authors of songs and prose like to hide anagrams for their 
audiences. When the Doors sang about Mr. Mojo risin’, it 
was an anagram for their lead singer Jim Morrison. In 
Lolita, the character of Vivian Darkbloom is named for the 
author, Vladimir Nabokov. Finding name anagrams with a 
program is easy—just use a dictionary of names instead of 
English words. 


| Listing 5: The makeuf routine, which creates a bit 
signature in which all the underflow bits are set. The 
global variable uf losig contains the resulting 


underf low mask. 


makeuf (freqs, letmask, letbit, letwidth) 
int freqs[]; /* INPUT: the phrase's 
frequency table */ 
int letmask [], letbit [], letwidth[]; 
/* INPUT: mask #, 
bit#, field width */ 
/* GLOBAL OUTPUT: uflosig */ 


int 1; 
int bnum, bwidth; 


/* letter number %/ 

/* bit number, field 
width */ 

Рог (1 = 0; 1 <= MAXMASKS; 144) /* tostartwith, clean 
out... %/ 

/* ...each bitmask in the 
underflow sig */ 


uflosig [1] = 0; 


for (1=0; 1< 26; 1+) /* loop through all 26 
letters */ 
/* did this letter occur 


in the phrase? %/ 


if (freqs [1] !- 0) 


í /* yes: it has a field #/ 
bnum = letbit [1]; /* get the starting bit 
forthe field*/ 
bwidth = letwidth [1]; /* and get the field's 
width */ 


/* Note that we must use "1L", not just "1" – these 
аге longwords. */ 
uflosig [letmask [1]] +=  /* take letter's mask from 
the sig... */ 
(1L«« (bnum+bwidth-1) ); /# ...and put the 
underflow bit in */ 
} ж end of handling letter 
in phrase */ 
} [К end of makeuf( ) %/ 
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If there is no underflow, a pointer to the word 1$ pushed onto 
the stack. If the signature is exactly zero (1.e., a complete ana- 
gram has been found), the function printanagram prints the 
contents of the stack. Otherwise, findanagrams calls itself re- 
cursively, passing the new set of bits (the remaining letters) and 
the current word. After printing or recursing, findanagrams 
pops the word from the stack. 

Remember that to subtract a bit signature, the program has to 
loop through one or more masks (the count is in lastmask) and 
check each one. If any of the subtractions ANDed with the cor- 
responding underflow mask are nonzero, the word is rejected. If 
all of the results are zero, the word completes an anagram. 

This inner loop could be a normal for loop, but has been 
“unrolled” for speed into a C switch statement. Each case is 
created with the domask macro, which subtracts, breaks from 
the switch if there is an underflow, stores the result, and ORs 
the result into a flag, which is used to see if any letters remain. 


Choosing a Dictionary 

This program produces so much output that it’s best not to have 

an on-line Oxford English Dictionary. 1 changed my dictionary 

to reduce redundancy in the output. For instance, plurals in the 

dictionary cause nearly-redundant output. My solution was to 
continued 


Listing 6: The recursive f indanagrams function. 

This routine is passed a node in the search tree and a 
current word number. The main loop tries all words 
from the current word to the last one. Each word is 
subtracted from a copy of the' current node. If the 

result underflows, we skip the word. Otherwise, we 
push it onto our stack. If the result of the subtraction 

is exactly an empty signature (all zero), then we've 
generated an anagram and can print it. Otherwise 

we recurse, passing the selected word as the current 
word, and the new signature as the current node. 

T he code to subtract masks is combined with the checks 
for underf low and zero results in a cascaded 

"switch" which breaks as soon as it sees an underflow. 
The cases in the switch are nearly identical, and they 
are built with the DOMASK macro. If none of the cases 
detect underflow, the last case falls into processing 
for a successful subtraction. 


#define DOMASK(MASK) { 
/* one case of switch */ 
newmask = curnode [MASK] - cursig [MASK]; 
/* subtract from anagram*/ 
if (newmask & uflosig [MASK]) 
ж did the subtraction underflow? */ 
break; 
/* yes: break switch & do 
next word x] 
newsig [MASK] = newmask; [ж it'sOK; storeit %) 
bitsleft |= newmask; 
| * note 1f there аге any 
bits left x] 


..м,--...-.....- — —— ——=— .--- м” Т un 


findanagrams (curword, curnode) 
register int curword; /* current word number 
(used in loop) */ 

/* bit signature for 


current node */ 


register bitmask *curnode; 


bitsig newsig; /* the new signature (next 
node down) */ 


continued 
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register bitmask newmask; [є a single bitmask from 
new signature */ 

/* current word's 
signature */ 

/* flag: nonzero if not 
all letters used */ 


register bitmask *cursig; 


register long bitsleft; 


cursig = &wordsigs [curword * (lastmask+1)]; 
/* get signature for word */ 


/* loop through all words 
after this one */ 


while (curword < numwords) 


bitsleft = 0; /*no remaining bits seen 
yet */ 

switch (lastmask) /* check only used masks 

i in signature */ 

case 2: DOMASK(2) /* handle the 3rd mask, if 
there is one */ 

|ж handle the 2ndmask, if 
there is опе */ 

[ж handle the ist mask, if 
there is опе %/ 


case 1: DOMASK(1) 


case 0: DOMASK(0) 


[є We didn't break, sonounderflows occurred. Print 
or recurse. */ 


*anaptr-- = wordlist [curword]; /* stack word Рог 

printing/recursing */ 

|% Decide whether the anagram is complete orif we 
must search deeper. */ 

if (! bitsleft) |% по bits left in the 
signature? %/ 

/* yes: used up all 
letters! print it #/ 

else findanagrams (curword, newsig); /* nope: 
climb down to subnode */ 

[є discard the word from 
the stack */ 

} [* end of switch to 

subtract and process */ 


printanagram( ); 


--anaptr; 


/* advance to next word's 
number... */ 

[ж ...and to next word's 
bit signature */ 

} /* end of loop through 

words */ 


curword++; 


cursig += (lastmask+1) ; 


} /* end of findanagrams( ) %/ 


remove most plurals and make s a word in the dictionary. 

If you sort the dictionary so longest words come first, the first 
anagrams are more interesting. You can keep the dictionary 
sorted by this odd rule, or sort the usable words once they’re in 
memory. Sorting each time makes it easy to eliminate duplicate 
words if you’re using more than one dictionary. 

If you’re working with limited disk space, you might want to 
pack the dictionary. One easy compression scheme is to remove 
all letters that a word has in common with its predecessor and 
replace them with the number of letters removed. Thus, if a dic- 
tionary contains megabaud followed by megabyte, the latter 
would appear as 5yte. [Editor’s note: The dictionaries supplied 
on ВІХ, BYTEnet, and the Listings disk do this.) 


Dealing with Information Overload 

The program can produce staggering amounts of output. Using a 
dictionary of 25,000 words, Mike Morton has 208 anagrams, 
Michael Morton has over 12,000, and Michael Salomon Morton 
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has more than 15 million. Many phrases produce far too much 
output to read. A short program has taken anagramming from a 
painstaking art to a boring problem of information overload. 

At the end of his article, Bob Keefer wrote about a seven- 
teenth-century hermit who found over 3000 anagrams for Ave 
Maria, gratia plena, Dominus tecum (“Hail Mary, full of 
grace, the Lord is with you"). This program would produce bil- 
lions for such a long phrase, but the amount of drivel would 
dwarf the few gems. Very few people have the religious zeal to 
spend their lives sifting through anagrams like oh, howdy, agri- 
culturally isothermal fife. 

What's needed is an interactive program, allowing humans to 
peruse the tree in whatever order they like. Here are a few 
suggestions: 


* Nonempty nodes aren't necessarily dead ends. When an ana- 
gram search bottoms out with just the letter n left, poetic license 
should let you direct the program to include this as a contraction 
of and. 

* The program should show you a list of all possible words from 
each node. You should be able to climb down to a new node by 
selecting a word in a way that is quick and intuitive. 

* While waiting for user input, the program should explore past 
the current node, to see if there's an exact anagram below it. 

* Remaining letters should be presented graphically, like Scrab- 
ble tiles, for you to rearrange using a mouse. 

* Words that you'd never want should be removable for a given 
anagram. In general, you should be able to assign weightings to 
words, specifying how interesting you think they are. 


Using the basic engine described here, it should be possible to 
do selective, interactively controlled searches instead of exhaus- 
tive tree-searches. 


Perspective 

The evolution of this program demonstrates that you can often 
speed up long computations such as searches by carefully opti- 
mizing your data structures. In this case, using an appropriate 
representation of text instead of the more obvious character 
arrays makes a tremendous difference in the time needed to ex- 
haustively search for anagrams. 

Having a computer do all the searching, however, doesn't 
necessarily liberate us from drudgery. This program claims to 
doallthe work, but it actually opens a Pandora’s box, producing 
thousands or millions oflines of output to be read. À high-quali- 
ty, interactive user interface would tame this technology and 
make it much more useful. ш 


The author would like to thank Evan Morton and James Woods 
for their advice and encouragement, and Monty Solomon for 
help in making the program portable. 


BIBLIOGRAPHY 

Bergerson, Howard W. Palindromes and Anagrams. New York: 
Dover Books, 1973. 

Eckler, A. Ross and Mike Morton. "Reaganagrams," Word Ways, 
Spring Valley Road, Morristown, NJ 07960, May 1984. 

Hayes, Brian. "Computer Recreations: À progress report on the 
fine art of turning literature into drivel," Scientific American, 
November 1983. 

Keefer, Bob. “Anagram Solving in Pascal," BYTE, July 1986. 

Woods, James À. "On Computing Anagrams (or, Recipes for 
Minceword Ріе),” Unpublished paper; author's Usenet address 
"ames! jaw" . 

Yank D. Weed (anagram of А. К. Dewdney). "Computer Recrea- 
tions: A computational garden sprouting anagrams, pangrams 
and a few weeds," Scientific American, October 1984. 


Now it's not only polite to point 
in business. It's enlightened. 

When you have your finger on 
a new Microsoft® Mouse, that is. 

It's the fastest, most efficient 
way to give marching orders to 
your PC. Because it allows you to 
bypass time-consuming keyboard 
commands with a simple click of 
the finger. 

With a mouse in your corner, 
youll be able to use all the most 
advanced business software- like 
Microsoft Word 4.0, Pagemaker’ 
and Microsoft Windows-the way 
nature intended. With a trans- 
parent, graphic interface that lets 
you spend more of your time 
working. And less of your time 
explaining to your computer what 
you want it to do. 


The new 


(0761 


Іп fact, over a half million $еп- 
ous PC users have already dis- 
covered how much more produc- 
tive they can be with the help of a 
Microsoft Mouse- by far the most 
popular of its kind. | 

Which brings us to what makes 
this particular specimen the giant 
of its species. 

Our smallest mouse ever has 
been redesigned to fit your hand 
more comfortably. At the same 
time, it gives you increased point- 
ing accuracy with a significant 
decrease in wrist movement. 

It even works without a pad. On 
virtually any type of surface. So 
you can go about your handiwork 
with a minimum of desk space. 

Of course, the Microsoft Mouse 
has every business connection 


In Washington State and Alaska, call (206) 882-8088. In Canada, (416) 673-7638. Microsoft is a registered trademark and 
InPort is a trademark of Microsoft Corporation. Pagernaker ts a registered trademark of Aldus Corporation. 
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you could 1 imagine. та 
Depending on your hardware, 
theres a mousetype that can con- 
nect via serial port, bus port or 
ІПРог(- As well as a configuration 
that’s specifically designed for the 
IBM” PS/2"systems. 

Onee your mouse 16 plugged 
in, youcan immediately start intro- 
ducing it to your favorite pro- 
grams. At last count there were 
over 250 compatible applications 
—including the biggest names in 
word processing, spreadsheets, 
databases, and business and pre- 
sentation graphics. 


And to make 
our new mouse 
even more appealing, 
weve combined it 
with three different 
software packages. 
You get your choice of Easy- 
CAD; powerful, easy-to-use 
computer-aided design program. 
Or Windows 2.0 and PC Paint- 
brush" for Windows. Or Mouse 
Menus and Microsoft Paintbrush. 
For your nearest Microsoft 
dealer phone 800-426-9400. Hell 
be happy to set you up with 
the package thats right for you. 
After which, youll be eminently 
qualified to give your business 
associates a helpful pointer or two. 
Like where they can get a 
Microsoft Mouse of their own. 


IBM is a registered trademark and PS/2 is a trademark of International Business Machines Corporation. Easy CAD is 
a trademark of Evolution Computing. PC Paintbrush ts a registered trademark of ZSoft Corporation. 


Circle 185 on Reader Service Card (Dealers: 186) 
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CLEO is your SNA or BSC Gateway 


Remote Sites Communication 
Whatever your industry, your remote 
computers need to share information with 
your mainframe. Or, theyneedto exchange 
data with other remotes. In either case, you 
needa total solution at the remote sites. You 
needsoftware, hardwareinterfaces and 
modems that all work together smoothly. 
You need CLEO! 

CLEO software productsallow micro- 
computers to communicate with mini- 
computers and mainframes, and to emulate 
their workstations. Since 1981, CLEO has 
provided remote communications between 
micros andmainframes for the automotive, 
insurance, medical and banking industries. 
Today over 44,000 CLEO users worldwide 
arerunning on all majorbrandsof micro- 
processors. The greatestnumber of these 
users run CLEO software on IBM Personal 
Computers and NETBIOS LANs. 


Complete 
Software/Hardware Package 
Every CLEO package contains all the soft- 
ware and hardware accessories needed at the 
remote site. Your selected CLEO SNA or BSC 
software is packaged with 1) an internal 
modem card for dial-up applications, or 2) 
aninterfacecard апа cable for use with your 
existing modem. There's no waiting for non- 
CLEO add-ons. And, you get prompt, single- 
m m, 5ОШСС service. 


Package prices 
range from $795.00 for 
most stand-alone packages, up to $2,995.00 
for the 32-user SNA gateway. 


= ЖАҒАР ever 4 
i Spee \ к, 7 % 


ai 
Га 


Call us today to discuss 
your application. 


CLEO Software 
1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 


Headquarters: 


USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sales and Distribution: 

Benelux, Scandinavia: 31 (71) 899202 
Canada, East: 800/361-3185 

Canada, West: 800/361-1210 

Canada, Montreal: 514/737-3631 
Columbia, S.A.: 12875492 

England: 0 90866 7737 

Italy: (0331) 634 562 

Mexico City: 203-0444 


CLEOSS 


CLEOand 3780Plusare repisteredtrademarks of CLEO Software. 
IBM isa registered trademark of International Business 
Machines Corporation. 


PROGRAMMING INSIGHT 


Jerry LeVan 


A Fast CRC 


A table-lookup algorithm 
for calculating the XMODEM 
cyclic redundancy check algorithm 


hile developing a terminal-emulator program 
for my home computer, I discovered that the 
XMODEM transfer speed, especially at high 
baud rates, left a lot to be desired. The check- 
sum method was clearly faster than the cyclic 
redundancy check (CRC) method; the performance of the CRC 
would not allow effective transfer rates above 500 bytes per sec- 
ond. [Editor’s note: For more information concerning CRC cal- 
culation in ап XMODEM program, refer to Greg Morse's Pro- 
gramming Project, “Calculating CRCs by Bits and Bytes," in 
the September 1986 BYTE.] 

I placed a help call to a computer conferencing system and 
received an intriguing response from Bela Lubkin. The algo- 
rithm he suggested for calculating the CRC appeared to be much 
quicker than the classic bit-shift method. Since it was not at all 
clear to me how the algorithm worked, I attempted to uncover 
the mechanics of it. This article is intended to amplify Mr. Lub- 
kin's explanation of how the table-lookup algorithm works. 


The Algorithms 

Listing 1 contains the three algorithms I will concentrate on. 
The code in listing 1 consists of three main functions: com- 
pute cre, setup. crc. tables, and table driven. erc. The 
function compute. crc calculates the CRC byte for a stream of 
characters. I intend to show that the table. driven. crc func- 
tion computes the same function as compute crc. 

The basic operation of the first of the three algorithms is to 
shift and occasionally exclusive-OR (XOR) the XMODEM gen- 
erator with the current value of the CRC. The condition for 
doing the XOR is simple: If a 1 is going to be shifted out of the 
sign bit, then shift and XOR the old CRC value with the genera- 
tor. Note that it performs the inner loop exactly eight times. 
This leads us to a critical observation: Whether or not an XOR is 
done with the CRC does not depend on the contents of the low 
byte of the CRC. This is clear because the XOR operation gener- 
ates no carries, and the shift is performed exactly eight times. 

If A, B, and C are 16-bit quantities and we use the + to indi- 
cate the bitwise XOR operation, then we know that A + B = 
В + A and (A + B) + C = A + (B + C). That is, the ХОК 
operation is commutative and associative. This follows from the 
same properties of the set Z2 (the integers modulo 2). 

If we denote the left-shift operator by S (zero shifted into the 
low bit), then we have the following: 


(А + B) = AS + BS 


for any A, B. In other words, the left-shift operator distributes 
over the XOR operation. For the remainder of this article, I will 
use the notation Sn to mean 7 applications of the left-shift 
operator. 

Now let's take a close look at the inner loop of the first algo- 
rithm. First, decompose the variable crc into crch and ercel. 
The variable crch is simply thehigh byte of cre witheight zeros 
appended to make a 16-bit quantity. Similarly, crcl is the low 
byte of crc left-extended with zeros to make a 16-bit quantity. 
Then we have 


cre = crch Сге 
The first pass through the loop yields 


cre = (erch + сгс1)5 + Pl 

where P1 is either 0 or 1021 hexadecimal. (Note: For the re- 
mainder of this article, all values will be in hexadecimal unless 
specified otherwise.) After two iterations we have 


ere = ( (erch + сгс1)5 + P1)S + P2 
ere = erchS2 + сгс152 + P15 + P2 


where P2 is either 0 or 1021. Using the facts we arrived at con- 
cerning the S and XOR operations, we can write after eight 
iterations: 


ere = cerehS8 + сгс158 + 
(P157 + Р256 +... + P8) 


Again, the Ps are either 0 or 1021. 

Now the term crchS8 vanishes, so the only question is: How 
can we calculate the last term? The observation we made earlier 
tells us that the third term depends only on the initial value of 
erch. This means that we can compute the third term by com- 
puting all possible values in the inner loop for cre between 0000 
and FFOO stepping by 100 and storing the values in array 
erc_table, indexed by values running from 0 to FF. This is 
exactly the function of the algorithm setup. erc. tables. 

Thus, the third term can be found by 


(P187 + P286 +... + Р8) = 
erc_table [creh >> 8] 


(Note that the term ontheright is C source code.) Remembering 
that + means XOR, we obtain the relation 
continued 


Jerry LeVan, Ph.D. is a professor of computer science in the 
Department of Mathematics, Statistics, and Computer Science 
at Eastern Kentucky University, Richmond, KY 40475. 


NOVEMBER 1987 * BYTE 339 


A FAST CRC 


Table 1: Execution time comparison for the original 
CRC algorithm (Slow CRC), the author’s table-driven 
version, and a checksum calculation routine. A tick 
refers to 1/60 second. 


Slow CRC, 100 sectors 120 ticks 
Table-driven CRC, 100 sectors 25 ticks 
Checksum, 100 sectors 3 ticks 


Listing 1: C source code for the CRC calculation 
algorithms. 


unsigned short cre_table [256]; 


unsigned short compute_cre(crc,bufptr, len) 
register unsigned shortcrc; 
register char *bufptr; 
register short len; 
{ 
register int 1; 
while (len--) { 
cre ^- (unsigned short) (*bufptr++)<<8; 
for (1=0; 1<8;++1) { 
if (cre & 0х8000) 
| cre = (ere««1) ^ 0x1021; 
| else 
ere «421; 
} 
} 


return(cre); 


} 
setup cre. tables() 


int count; 
char zero; 
zero = 0; 
for (count=0; count<256; count++) 
cre. table[count]- 
compute cre(count««8;&zero,1); 


unsigned short 

table driven cre(ere,bufptr,len) 
register unsigned short cre; 
register unsigned char *bufptr; 
register short len; 


{ 
while (len--) 

erc= 

cre. table[ere»»8 (*bufptro-4)] cre««8; 
return(erc); 


) 


cre s cre table [crech >> 8]^ 
тетер 


Substituting this relation into the first algorithm, we easily ob- 
tain the third algorithm, which is the table driven crc func- 
tion in listing 1. 


Measurements 

How much faster is the table-lookup CRC technique? I built a 
128-byte sector filled with random numbers and applied both 
the CRC and checksum algorithms 100 times. Table 1 shows the 
results, which indicate a real savings. However, in a communi- 
cations program there are many other factors that can slow the 
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Table 2: Effective throughput (see text for definition) 
of CRC and checksum algorithms during standard 
128-byte XMODEM transfers. 


Baud Effective 
rate throughput 
(bytes/second) 
Slow CRC 1200 106 
Table CRC 1200 109 
Checksum 1200 110 
Slow CRC 2400 201 
Table CRC 2400 210 
Checksum 2400 213 
Slow CRC 9600 598 
Table CRC 9600 692 
Checksum 9600 709 
Slow CRC 19,200 770 
Table CRC 19.200 1113 
Checksum 19.200 1155 
Slow CRC 57,600 773 
Table CRC 57,600 1172 
Checksum 57,600 1263 


Table 3: Same as table 2, except that the XMODEM 
block size has been increased to ІК byte. 


Baud Effective 
rate throughput 
(bytes/second) 

Slow CRC 2400 210 
Table CRC 2400 220 
Checksum 2400 222 
Slow CRC 9600 628 
Table CRC 9600 729 
Checksum 9600 745 
Slow CRC 19 200 939 
Table CRC 19,200 1185 
Checksum 19,200 1226 
Slow CRC 57,600 994 
Table CRC 57,600 1185 
Checksum 57,600 1973 


transfer. My communications program uses the following 
optimizations: 


* All disk I/O is double-buffered. 
e The transmitter sends the body of the XMODEM packetasyn- 
chronously and calculates the CRC (or checksum, if you are 
using that form of XMODEM) while sending the packet. This 
produces an apparent time to calculate the CRC of almost zero. 
Table 2 shows the results of my communications program in 
actual operation. Note that in this table—as in all subsequent 
tables— "effective throughput" refers to the quantity 


PSIZE * NPACKS / TTIME 


A FAST CRC 


аы 
[ME iir e aa 


| Table 4: Same as table 2, but now the receiving end 


| immediately acknowledges a received packet. 


Baud Effective 
rate throughput 
(bytes/second) 
Slow CRC 9600 706 
Table CRC 9600 707 
Checksum’ 9600 711 
SlowCRC 19,200 986 
Table CRC 19,200 1155 
Checksum 19,200 1161 
Slow CRC 57,600 988 
Table CRC 57,600 1246 
Checksum 57,600 1282 


Table 5: Same as table 2, but using 1K-byte block size 
and immediate acknowledgment of packet receipt. 


Baud Effective 
rate throughput 
(bytes/second) 
Slow CRC 9600 744 
Table CRC 9600 "746 
Checksum 9600 746 
Slow CRC 19,200 1225 
Table CRC 19,200 1230 
Checksum 19,200 1231 
Slow CRC 57,600 1323 
Table CRC 57,600 1886 
Checksum 57,600 1995 


where PSIZE is the size of the data packet (not counting 
XMODEM control characters), NPACKS is the number of pack- 
ets sent, and TTIME is the number of seconds between the first 
SOH (start of header) character and the final EOT (end of trans- 
mission) character. (The SOH character has a decimal value 01 
and is the leading character of a block of data sent during an 
XMODEM transfer. The EOT character marks the conclusion 
of an XMODEM transfer session. ) 

The figures in table 3 show that increasing the XMODEM 
buffer size to 1024 bytes caused only a modest increase in 
throughput until the transfer rate reached 57,600 baud. I did not 
time 1200 baud, because for most systems this would cause ex- 
cessive time-outs. 

Another optimization that you can make on the receiving end 
is to immediately ACK (acknowledge) a received packet. This 
allows the transmitter to start sending the next packet while the 
receiver is calculating the CRC of the previous packet. With this 
scheme, a retransmit request can detect (but not correct) errors. 
This allows another improvement at high speeds (see table 4). 

Increasing the buffer size to 1024 and using the quick ACK 
method yielded the figures that appear in table 5. 


Your Mileage May Vary 
One should take timing tests with a grain of salt. However, it is 
clear that the table-lookup algorithm stays closer to the check- 
sum method than the standard bit-shift algorithm. The effi- 
ciency and speed of compiled code can vary greatly from ma- 
chine to machine. I made these tests with two directly connected 
machines. . 
I have found that CompuServe typically yields an effective 
throughput of about 60 to 80 bytes per second at 1200 baud. 


/* 02 isnumberof characters */ 

#asm 
move.l (43,а0 без table in AO 
move.l 41,а1 ;Polnt to string 
moveq #0,d1 ;Clear working register 
moveq #0,13 
bra.s 02 ;Start loop 

@1 move.b (а1)+, 41 без next char 
move.w 40,43 ; Copy current CRC 
lsr.w 88,43 ;Position high byte 
eor.w 4941,43 ; Ааа in new character 
add.w 983,43 ;Convert to index 
move.w O(a0,d3.w),d3 ;Get table value 
151.“ #8,10 ;Position low byte 
еог.м 43,40 ;Compute new CRC 

02 арга 42,01 ;Continue 1f not done 
fendasm x 


Listing 2: This is the 68000 assembly language code 
for replacing the table. driven. ore function in 
listing 1. 


unsigned short 
asm_table_cre(cre, bufptr, len, table) 
/*DOhas init. уајеоѓ cerce #/ 

unsigned shortecre; 
Ж D1 is pointer to buffer */ 

unsigned char *bufptr; 


short len; 
/* D3 is pointer to erc table */ 
char *table; 


Genie typically yields 70 to 80 bytes per second at that rate. My 
neighborhood VAX 785 lets me run with an effective throughput 
of 103 to 105 bytes per second (all with XMODEM ). 

In my first attempt at XMODEM, I used a function call for 
processing each character in the CRC-calculation loop. In addi- 
tion, I did not overlap the CRC calculation with transmission of 
the packet. This was a mistake; I could not get an effective 
throughput of more than 500 characters per second (even with 
4K-byte buffers) at any speed! The bottom line is that it takes a 
number of optimizations to speed up a complex process. 

Finally, if you have a Macintosh, you can replace the routine 
table. driven. ere with the Mac C 68000 assembly language 
routine in listing 2. Some timing tests I have done indicate that 
the assembler is about twice as fast as the high-level routine and 
about 4% times slower than a checksum version written in as- 
sembly language. In fact, asm. table. erc took 13 ticks for 100 
sectors of 128 bytes. Ш 


Thanks to Bela Lubkin for his help. 
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ATARI COMPUTERS 


Atari Computers 
800 XL 64K Сотриїег................... 
65XE 64K Сотриїег................... 
130XE 132K Compulter.............. 
520ST Monochrome System 
520ST Color System................. 


Atari 1040 
Color System $859 


Includes: 1040ST, 1 mb RAM with 31/2" 
drive built-in, 192K ROM with TOS, Basic, 
| ST language and color monitor. 


ATARI SOFTWARE 


Access 
Leaderboard Golf........................ 24.99 
Accolade 
Bl IQ ONION ОЕК УУ 19.99 
Activision 
Music Studio.............................. 34.99 
Antic 
Саа Ec еа 32.99 
Batteries Included 
| Paperclip w/Spellpack................. 39.99 
Degas Elite................................. 48.99 
Infocom | 
Zork Тгіюау.............2.....0.7... 44.99 
Microprose 
Тор GURNEE. с.а геа 19.99 
Silent Ѕегуісе............................. 24.99 
Optimized Systems 
Personal Pascal.......................... 47.99 
Origin Systems 
Ultima 4 ХУХЕ.. еее 39.99 
Paradox 
Wanderer (3-0)........................... 27.99 
| Psygnosis 
| Deep Space............................... 34.99 
Timeworks 
|, Wordwriter ӘТ............................ 48.99 
VIP 
Professional (GEM)................... 144.00 


New 520ST FM is in stock............ Call | 


Amiga 500 System. 
Includes: Amiga 500 CPU, 1 MB, 1080 
RGB Monitor, Amiga DOS, Mouse, 


Kaleidoscope С а | | 
Commodore 128....................... 259.00 
Commodore 128[..................... 529.00 
Commodore 64С....................... 179.00 
64С, 1541C, 1802С Package....599.00 
128, 1571, 2002 Package.......... 759.00 

mU 829.00 


Activision 

Gamestar Series................. (ea.) 28.99 
Broderbund 

The Print б$һПор........................... 29.99 
The Toy Ѕһор........................:...39.99 
Commodore 

Textcraft w/Graphic Стай............ 59.99 
Assembler .................................. 79.99 
Enhancer DOS 1.2..................... 14.99 
Discovery Software 

Marauder Васк-ир...................... 32.99 
Electronic Arts 

Deluxe Paint |l............................ 97.99 
Deluxe Ргїпї............................... 74.99 
Instant Мивбіс.............................. 34.99 
Deluxe Video 1.2........................ 97.99 
Infocom 

Hitchhiker's Guide...................... 28.99 
Micro Illusions 
Оупатиїс-Саа............................. 349.00 
Мїпа<саре 

Halley Рго[ес!............................. 34.99 
SAT Рен 51.99 
Micro Systems 

Analyze Version 2.0.................. 119.00 
ЭСПӘШЕ, ИАА 66.99 
Оп-Шпе/Сотт............................ 46.99 
Sublogic 

Flight Simulator.......................... 31.99 
V.I.P. 


М.Р. Professional..................... 112.00 


When you want to talk computers.. 


COMMODORE COMPUTERS 


MS/DOS SYSTEMS 


AT&T 630 ess... ees from $1299.00 
COMP AG REC NM from 1699.00 


| IBM-PS-2 Model 30....................... Call | 
IBM-AT Епһапсеа......................... Call | 
| Leading Edge................... from 999.00 | 


PC-TOO 512K AT-Compat.from 999.00 | 
Toshiba 1000 Lap Top......from 999.00 | 


| NEC | 
Multispeed sa кар $ - 499 


| AST 

Six Pak Plus РС/ХТ.................. 129.00 
Hercules 

Color СаГа... КИТТЕ 159.00 
Graphics Card Plus................... 209.00 
Fifth Generation 

Logical Connection 256K........... 299.00 
Quadram 

Silver Quadboard...................... 119.00 | 


Video 7 

EGA Video Deluxe.................... 319.00 | 
Zuckerboard 

Color Card w/Parallel.................. 


Ashton-Tate 


d-Base 111+ ............................... 399.00 
5th Generation 

Fastback Ultility........................... 89,99 | 
IMSI 

Optimouse w/Dr. Halo................. 99.99 
Lotus 

Lotus 1-2-3............................... 329.00 | 


MicroPro | 
Professional 4.0 w/GL Demo.....239.00 
Microstuf 
Crosstalk ХМІ.............................. 89.99 
P.F.S. | 
First Choice (Premium ).............. 119.00 
Word Perfect Corp. 

Word Perfect 4.2....................... 209.00 | 


COMPUTER MAIL ORDER 
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«JV hen you want to talk price. 


Atari 
AA314 DS/DD Disk (ST).......... $209.00 
AA354 SSIDD Disk (ST)............ 129.00 


SHD204 20 Mb ST Hard Drive..579.00 
Commodore 


Amiga 1020.............................. 189.00 
Amiga 1010 372”...................... 219.00 
AA у O N EE 179.00 
(rA РИЛДИ EE E AA 239.00 
1581 310" External................... 229.00 
CSI 

10 mb (64-128 )........................ 1099.00 
Indus 


GT Disk Drive Atari XL/XE........ 179.00 
Microbotics 

20 mb Hard Drive (Amiga)....... 1299.00 
Racore 


Jr. Expansion Chassis............... 299.00 
Seagate 

20 mb ST-225 Hard Drive Kit....339.00 
Supra 

20 Meg Hard Drive (ST)............ 559.00 
Xebec 


20 mb (Атіда).......................... 


Amdek 

Video 300 Amber Composite.....139.00 
Commodore 

Commodore 2002..................... 319.00 


Magnavox $ 
8502 Composite 179 
Magnavox 

8505 RGB/Composite................ 199.00 
NEC 

12" TTL Green or Amber............ 99.99 
JC-1401P3A Multi-Sync............. 549.00 
Princeton Graphics | 

МАХ-12 12" Amber TTL........... 149.00 
Taxan 

Model 124 12" Amber............... 119.00 
Zenith 

ZVM 1220/1230................... (ea.) 99.99 


Anchor 
Volksmodem 1200.................... $99.99 
6480 C64/128 1200 Baud.......... 119.00 


VM520 ST520/1040 1200 Baud.129.00 
Atari 


ХМ301 300 Ваио........................ 42.99 
Best 

1200 Baud External.................. 119.00 
Commodore 

Amiga 1680-1200 ВР5.............. 169.00 
CBM 1670 & C-128)................... 99.99 
Everex 

Evercom 1200 Baud Internal.....109.00 
Hayes 


Smartmodem 300..................... 


Novation 
Parrot 1200............................... 
Practical Peripherals 
1200 BPS External.................... 
Supra 

МРР-1064 AD/AA C64 
1200АТ 1200 Baud Atari........... 139.00 


U.S. Robotics 
Direct 1200 Ext. 
U.S. Robotics 


2400 Baud 1пїегпа!.................... 189.00 
| Maxell 

MD1-M SS/DD 5,4”,..,.,............... 9.99 
MD2-DM DS/DD 574”................. 10.99 
MF1-DDM 55/00 37”............... 12.99 
MF2-DDM DS/DD 31^'...,.,......... 21.99 
Sony 

MD1D SS/DD 54”'....................... 8.99 
MD2D DS/DD 5%%4'..................... 10.99 
MFD-100 SS/DD 316", ................ 13.99 
MFD-200 DS/DD 32" ................. 20.99 
Hewlett-Packard Calculators 

28C Scientific Pro..................... 199.99 
18C Business Consultant.......... 139.95 
12C Slim Financial...................... 74.99 


іп the U.S.A. and in Canada 


=рзоп Free Tractor (limited offer) 
| -Х-800 150 cps, 80-column........... Call 
-X-B6E 240 cps, 80-column........... Call 


'NX-10C 120 cps, C64 Interface.199.00 


Atari 

1020 XL/XE Plotter................... $31.99 
XDM121 Letter Quality.............. 199.00 
XMMB801 XL/XE Dot Matrix........ 189.00 
XMMBOAST Dot Matrix.............. 179.00 
Brother 

M-1109 100 cps, 9 pin.............. 199.00 
M-1409 180 cps, 9 ріп.............. 319.00 
Citizen 


MSP-10 160 cps, 80-Column.....279.00 
Premier 35 cps Daisywheel....... 489.00 
C.Itoh 

315P 132 Column Prowriter....... 449.00 


Epson LQ-1000 
24 Wire, 180 cps 


$559 


-X286E 240 cps, 132-column........ Call 
-Х-1000 300 cps, 132-column....... Call 


-Q-850, LQ-1050, 24 Ріп............... Call 
Hewlett Packard 

TANKE ТТК ИАН ИР ЧИН 379.00 
МЕС 

Pinwriter 2200 24 Wire.............. 319.00 
Pinwriter 660 24 Wire................ 459.00 
Pinwriter 760 24 Wire................ 679.00 
Okidata 

Okimate 20 Color Printer........... 129.00 


ML-182 120 cps, 80-column...... 239.00 
ML-192+ 200 cps, 80-column...329.00 
ML-193-- 200 cps, 132-column.479.00 
Panasonic 

KX-1080i 144 cps, 80-column....169.00 
КХ-10911 194 cps, 80-column....189.00 
KX-P3131 22 cps Daisywheel....289.00 
Star Micronics 

NX-10 120 cps, 80-column........ 159.00 


NX-15 120 cps, 132-column......329.00 
Toshiba 

P-321 SL 216 cps, 24-Ріп......... 539.00 
P-351 | 300 cps, 24-Pin............ 889.00 


Call toll-free: 1-800-233-8950. 


Outside the U.S.A. call 717-327-9575 Telex 5106017898 Fax 717-327-1217 . 
Educational, Governmental and Corporate Organizations call toll-free 1-800-221-4283 
CMO. 477 East Third Street, Dept. A111, Williamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED. 


POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges. Personal and company checks require 3 weeks 
to clear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents add 6% sales tax. All prices are U.S.A. 
prices and are subject to change and all items are subject to availability. Defective software will be replaced with the same item only. Hardware will be replaced 
or repaired at our discretion within the terms and limits of the manufacturer's warranty. We cannot guarantee compatibility. All sales are final and returned shipments 


are subject to a restocking fee. 
Circle 66 on Reader Service Card 
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tax Bw — 
this ought to clear things up. 


Choose Business Week Video Magazine's “How to 
Benefit From Tax Reform’. Why? That's simple. It’s 
co-hosted by Dr. Arthur Laffer, one of the fathers of 
tax reform, and an economic advisor to the President. 
And Business Week Editor William Wolman. 


So. pull up your chair. And let a panel of America’s top 
tax and investment experts tell you what they know. 
With candor. Commentaries. Interpretations. The hour 
will fly by. With clips from the past. Tips for the future. 
And most important, what you can do to start 
benefiting now! 


Also included, get the "Business Week Personal Tax 
Planning Guide” —a comprehensive 48 page guide, 
prepared by Deloitte, Haskins & Sells —that 
complements the video. And helps you forecast your 
own 1987 and 1988 taxes. 


Everything you need to know about tax reform. With 
that same insightful analysis that made Business Week 
the number one business magazine. The choice is 
clear. You can get your video somewhere else, but 
then it wouldn't be from Business Week. 


To order now, just call toll-free: 1-800-523-5503 today. 
(In Illinois, call 1-512-250-9292.) 
Or clip and mail in the coupon below. 


DISTRIBUTED BY KABL-LORIMAR HOME VIDEO IN ASSOCIATION WITH FORUM ENTERTAINMENT. 


Г] YES! Rush me How to Benefit from Tax Reform and my 
Business Week Personal Tax Planning Guide for only $29.95 plus Аса. # Signature 
$5.25 shipping & handling (Illinois residents add 796 sales tax). 
Exp. Date Name (please print) 
Check one: Send ГІ VHS  [] BETA Address 
[Г] My check (payable to Business Week Video] is enclosed. 
Charge ту Г] American Express [] Visa |1 Mastercard City Stare Zip 


Clip and Mail Today to: Business Week Video Magazine, PO Box 621, Elk Grove, IL 60009 
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Isaac Malitz 


The Turing Machine 


The TM represents a profound analysis 
оѓ the nature of machines, information, 
and mechanical processes 


he modern computer is an elaboration of a sim- 
ple device known as the Turing Machine (TM) 
and invented in the 1930s by the British math- 
ematician, logician, and cryptographer Alan 
Turing (see reference 1). The TM is so simple 
that you can describe it on a single sheet of paper, yet it is capa- 
ble of achieving the complexity of a modern computer. 

The TM represents a profound analysis of the nature of ma- 
chines, information, and mechanical processes. It is a minimal 
computer with a tiny instruction set, yet you can program it to 
achieve great complexity. Conceived by Turing as a “universal 
machine" —a device capable of emulating any kind of mechani- 
cal process—the TM incorporates many of the fundamental 
characteristics of all computers. (For a discussion of the differ- 
ences between TMs and present-day computers, see the text box 
"The TM vs. Today's Computer" on page 346.) 


The Decision Problem 

The design of modern computers has been influenced deeply by 
Turing's work. When he invented the TM, he was not actually 
trying to build a computer. Rather, he was working on a com- 
plex problem in pure mathematics: the decision problem. 

The decision problem is concerned with the possibilities of 
using mechanical methods to find solutions to mathematical 
problems. A great deal of mathematical activity amounts to the 
mechanical manipulation of symbols according to certain spe- 
cific rules—a kind of game with the aim of reaching a certain 
outcome. If mathematics can be reduced to a game, it might be 
possible to devise purely mechanical procedures for exploring 
all aspects of the game and eventually for determining answers 
to all mathematical problems. 

In the late nineteenth century, mathematicians succeeded in 
reducing almost all of mathematics to a specific game—now 
known as first-order predicate logic—that seems to capture 
most of the logical structure underlying mathematics. If you 
could completely master this game, you would be able to answer 
most questions in mathematics. 

First-order predicate logic is a completely precise game that 
consists of manipulating strings of symbols according to a series 
of simple rules. Most mathematical problems can be repre- 
sented as questions about what outcomes are possible from certain 
initial positions in this game. The decision problem is this: Is 
there a mechanical method for determining, for all possible po- 
sitions and all possible outcomes in first-order predicate logic, 
whether a given outcome can be reached from a given position? 


If the answer is yes, mathematical problems can be solved by 
training an army of clerks, or building a machine, to carry out 
appropriate search procedures. If the answer is no, certain kinds 
of mathematical problems cannot be conquered by purely mech- 
anistic approaches. Such problems would either be unsolvable 
in some sense or would require some nonmechanistic faculty 
(perhaps intuition, inspiration, or luck) for their solution. 


Turing's Analysis 

Turing showed that the answer to the decision problem is no; 
that no mechanical procedure is adequate to evaluate all possible 
outcomes of all positions in the game of first-order predicate 
logic. (For a detailed presentation of Turing's solution to the 
decision problem, see reference 2.) To prove this, he first had to 
develop a precise definition of “mechanical procedure." The 
TM embodies this definition (see reference 3). 

A mechanical procedure is a step-by-step, completely de- 
fined, unambiguous procedure for manipulating symbols. Its 
steps should be sufficiently precise to be carried out by a compe- 
tent, unassisted clerk with no special mathematical abilities. For 
each step, the action is precisely specified; at no point are 
choices or chance operations allowed. You can easily specify 
mechanical procedures for adding a column of numbers, per- 
forming long division, computing the square root of a number, 
or determining which of two strings of symbols precedes the 
other alphabetically. Therefore, in principle, you ought to be 
able to use a machine to implement equivalent procedures. 

The clerk reads and writes symbols at various locations on a 
sheet of paper of unlimited size that has been divided into 
squares. Each square may hold one symbol, or it may be blank. 
The alphabet of symbols available for the clerk's use is finite. At 
any particular moment, the clerk is either observing a few sym- 
bols at a certain location, writing a symbol at a certain location, 
or shifting attention from one location to another. 

The clerk's behavior at any moment is determined by the 
symbols observed and by a finite number of momentary states of 
mind. Let's divide time into a series of discrete moments that 
are short enough that no more than one symbol can be written in 
a single moment. Suppose that at a certain moment, the clerk is 
observing some symbols. There is a limit s to the number of 
symbols that can be observed at one time. If the clerk ever needs 
to observe more than s symbols, a series of successive moments 
must be used. If the clerk is shifting attention from one location 
to another, there is also a limit d to the distance (the number of 
squares) that attention can travel in one moment. 

Thus, at one moment in a certain state of mind, the clerk ob- 

continued 


Isaac Malitz (1661 Roscomare Rd., Los Angeles, CA 90077) is a 
computer consultant and systems designer specializing in ac- 
counting and database applications. He has a Ph.D. in philoso- 
phy and mathematical logic from UCLA. 


NOVEMBER 1987 * BY TE 345 


THE TURING MACHINE 


The TM vs. Today’s Computer 


he major differences between the 
Turing Machine and a modern 
computer or microprocessor are: 


® Memory addressing: The TM has 
limited memory-access capabilities. All 
the data processed by a ТМ 15 оп а tape. 
From one operation to the next, the TM 
can access only adjacent squares on that 
tape. It lacks a built-in memory-ad- 
dressing ability. 

е Commands separated from memory: 
In modern computers, commands usual- 
ly reside in memory, the same storage 
used by all other kinds of data. Com- 
mands in a TM reside in a state table 
ratherthan on the tape (memory). 

е Peculiar command structure: Essen- 
tially, there is only one kind of com- 
mand available with a TM. Unlike a 
modern computer, where commands are 
ordered sequentially in the form of a 
program, commands in a TM are orga- 
nized into a state table. 


Bridging the Gap 
With imaginative programming, you can 
implement some memory-addressing 
capabilities on a TM. For instance, you 
might be able to implement a routine 
that could read three binary numbers 
(called p, g, and r) encoded at a certain 
location on the tape; and copy p sym- 
bols, starting at location q (i.e., the gth 
square from the left on the tape), to the 
area starting at location r, replacing 
whatever was previously there. 

You could overcome the problem of 
commands being separate from memory 
if you could write a state table onto a 


Listing A: A section of code 
representing the odd/even checker 
Turing Machine in BASIC. 


2000 IF X THEN b, R, GOTO 2010 
2001 IF b THEN E, Halt 
2010 IF X THEN b, R, GOTO 2000 
2011 IF b THEN 0, Halt 


tape and have the TM execute it. Turing 
showed how to design a Universal 
Turing Machine (UTM) to emulate the 
behavior of any TM whose state table 
appears first on the tape. You can code 
the state table in a manner similar to (al- 
though not exactly the same as) the DATA 


statements in listing 1 on page 354. For ` 


instance, the following tape might repre- 
sent the odd/even checker: 


+XbsR+bEhh+sXxbR+sbOnh@XxXxXxXbbb... 
The first part of the tape 
+XbsR+bEhh+sXbR+sbOhh 


represents the four entries in the state 
table—each entry is separated by a +. 
The h symbol stands for Halt. A string 
of s symbols stand for a state—for exam- 
ple, one stands for state 1, two would 
stand for state 2, no s symbols stands for 
state 0. Compare this to the state table in 
table 3. The remainder of the tape, 
beginning with the @ symbol, 
GXXXXXbbb . . ., represents the DATA sec- 
tion of the tape. When the UTM finishes 


operating, the tape would look like this: 
+XbsR+bEhh+sXbR+sbOhh@bbbbObbb 


The first part of the tape representing 
the state table is unchanged. The data 
section of the tape 15 operated on as be- 
fore. Because of its ability to operate 
from a state table that is encoded on its 
tape, the UTM qualifies as a primitive 
stored-program computer. The state 
table for a UTM is quite complex; for a 
detailed discussion, see reference 4. 

Although the TM's peculiar command 
structure accepts just one kind of com- 
mand, you can build up a library of rou- 
tines that are equivalent to the machine- 
language commands of modern micropro- 
cessors. Once this is accomplished, 
programming a TM is much like pro- 
gramming a microprocessor (except for 
the inefficiency of program execution). 

The concept of a state table is not es- 
sential to a TM. You could replace state 
tables with a conventional BASIC-like 
programming language, with an instruc- 
tion set consisting of one command. A 
state table could be expressed as a con- 
ventional program, consisting of a se- 
quence of these commands. Each line of 
the program would be numbered in ac- 
cordance with BASIC syntax. 

For instance, the program in Listing 
A represents the odd/even checker. 
Each command is of the same form: IF 
symbol THEN new-symbol, R/L, GOTO 
line-number. Each line corresponds to 
one entry in the state table: lines 2000 and 
2001 correspond to the entries for state 0; ~ 
lines 2010 and 201 1 are for state 1. 


serves not more than s symbols at a certain location on the 
paper. Depending on the symbols (and the state of mind), one of 
the following responses occurs: The clerk writes a symbol in a 
certain square, shifts attention to a new location on the paper not 
more than d squares away, or changes to a different state of 
mind. At each moment, the symbols observed and the state of 
mind from the previous moment determine what actions the 
clerk will perform and what the next state of mind will be. 

You could build a simple machine that is capable of process- 
ing symbols in this manner. A number of formulations for the 
machine are possible, depending on the number of symbols al- 
lowed, the number of states of mind allowed, the shape of the 
paper, and various values for s and d. Turing investigated a vari- 
ety of formulations and discovered that many of them are equiv- 
alent. (For instance, you can replace a sheet of paper that is 
many possible locations wide with a paper tape only one loca- 
tion wide without limiting the capabilities of the machine. You 
can also set the parameters s and d both to 1 without limiting the 
TM's capabilities.) Turing chose an especially simple and ele- 
gant formulation, which is now known as the Turing Machine, 
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as the focus of his mathematical researches. 

The TM is a model, or idealization, of the imaginary clerk's 
behavior. It is capable of being in a finite number of states, and 
at any moment its attention is focused on a small area of 
"paper." Depending on what state it is in, and what it "reads" 
on the paper, the TM responds by writing a symbol, moving to 
another location, or switching into a different state. 

A TM is a symbol-processing machine. It processes symbols 
on atape that is infinite inlength butonly onesquare wide. Each 
square may hold one symbol or be blank. Only a finite alphabet 
of symbols is allowed; in this case, the uppercase letters A 
through Z, the special symbols @ and %, and a blank, symbol- 
ized by the lowercase letter b. The TM has a read/write head 
that can determine what symbol is in a square and write a sym- 
bol into a square. When a symbol is written into a square, it 
replaces whatever was there. The read/write head can move to 
the right or to the left along the tape, one square at a time. 

A TM can also existin a finite number of states: state 0, state 
1, and so on. At any particular moment, a TM is in one particu- 

continued 


Circle 337 on Reader Service Card — 


The MotherCard 5.0is a full-blown 80286 
computer on a card. When installed in any 
8088 based PC or XT, it becomes fully AT 
compatible. it also provides all the related 
hardwarethat is required to run OS/2 as 
well as the speed and memory needed to 
meet future computing demands. 


MotherCard 5.0 
Standard Features: 
e 8, 100r 125 MHz 80286 on board 
e 80287 socket 
* AT compatible Real-time clock 


* Reconfigurable BIOS in static RAM 
and EPROM 


е 640KB for DOS & 320 KB for EMS - 
expandable to 16 MB 


e Software includes: RAM disk, Disk Cache, 
and Print Spooler 


Theabove screen was created with MicroSoft OS/2 software developer's kitin an IBM PC with the MotherCard installed. 
IBM, OS/2, PC, XT, AT are trademarks of IBM Inc, All other products mentioned are trademarks of their respective companies. 


AT compatibility and protected mode software for your ХТ... 


All This and OS/2! 


Compatibility: The card contains a 
reconfigurable BIOS stored in battery- 
backed RAM. This allows for an easy 
upgrade for a new BIOS, thus ensuring full 
compatibility for tomorrow's applications, 
including, of course, OS/2. 


Speed: 8, 10, or 12.5 MHz - canrun up to 
12 times faster than your PC or XT and up 
to 2 times faster than an AT! 


Memory: The board comes standard with 
1 MB of memory (640 KB of DOS and 320 
KB of EMS memory) Expandable up to 16 
MB with an additional DaughterCard. 
The MotherCard 5.0 works with all EGA, 
CGA, LAN, PC networks and tape backup 
systems without a hitch. 


ч | ы UTM 
Ў ДГЪД j Y 


SOTA TECHNOLOGY, INC. 
657 №. Pastoria Ave., Sunnyvale, CA 94086 


If you have an XT and feel the era of 
protected mode and OS/2 is going to pass 
you by, don’t worry! The MotherCard 5.0 
from SOTA Technology will breathe new 
life into your old machine and let you 
avoid all the hidden costs of buying a new 
AT system (learning a new machine, 
configuring your new system ефс.). 
Remember the MotherCard 5.0 - it's an 
instant AT for a lot less! 


SOTA Technology: 
Turning the simple into the superlative. 


The MotherCard 5.0 can run: 


e Protected mode software: VDISK, Oracle's 
Professional ORACLE, Micro Focus 
COBOL/2 


e Novell Advanced Netware , 
e 3Com 3* Network 
e EGA & EGA Monitors of all kinds 


e LOTUS 1-2-3 and SYMPHONY 


è Ashton-Tate dBASE ПІ Plus, Multimate 
* All word processing programs 
е MicroSoft Windows 


With reconfigurable BIOS, MotherCard 5.0 
will support protected mode OS/2 


See us at Comdex/Fall '87 
Booth #C521 


THE TURING MACHINE 


lar state, scanning one particular square on the tape. Depending 
on that state and the symbol detected, the TM writes a certain 
symbol into that square, moves the read/write head one square 
to the right or left, switches into a different state, or halts. 


An Odd/Even Checker 

This TM examines a string of Xs and determines whether the 
string is odd or even in length. The string starts at the left side of 
the tape, and, following the last X, the remainder of the tape 
consists of blank squares (1.е., XXXXXbbbb...). The TM for 
this problem has two states: state 0 for an even number of Xs, 
and state 1 for an odd number of Xs. The TM starts at the left 
side of the tape and moves to the right, replacing each X with a 
blank, or b. It begins in state 0, and each time it moves to the 
right, it alternates between state 0 and state 1, indicating 
whether it has seen an odd or even number of Xs so far. When it 
reaches the end of the string, the TM records an E if the number 
of Xs is even; that is, if it is in state О, or an О if odd, in state 1. 
Table 1 gives an exact description, called a state table, of this 
ТМ: 


e If the TM is in state О and finds an X, it replaces the X witha 
b, switches into state 1, and moves one square to the right. 
е If the TM is in state ] and finds an X, it replaces the X with a 


b, switches into state 0, and moves one square to the right. 
e If it finds a b in state 0, it replaces the b with an E and halts. 
e If it finds a b in state 1, it replaces the b with an О and halts. 


Table 2 traces the action of the odd/even checker TM on a 
tape containing five Xs followed by blanks. If the tape initially 
has an odd number of Xs, the final tape is blank except for a 
single O. Ifthe tape initially contains an even number of Xs, the 
final tape is blank except for an E. 


Tabulating Votes 


. Let's look at a tape containing the votes for two election candi- 


dates. It contains an X for every vote received by candidate X, 
and a Y for each one received by candidate У. To program a TM 
to determine which candidate won the election, the strategy is to 
make a number of passes through the tape. With each pass, the 
TM erases one X and one Y, reducing both the number of Xs 
and the number of Ys by one. Eventually, the TM will be unable 
to find both an X and a Y to erase. If only Xs remain onthe tape, 
then candidate X won; if only Ys are left, then candidate Y won; 

if neither Xs nor Ys remain on thetape, thenthe vote was a tie. 
This strategy requires one special symbol to mark the begin- 
ning of the tape and another one to mark the end of the original 
continued 


Diagramming a TM 


Е igure A shows a method for depict- 
ing the state table of any TM. Each 
State is represented by a circle with a 
state number in it. Inside each circle is 
an К or an L. This is the default direction 
in which that state operates. For exam- 
ple, state 2 usually moves to the right 


after operating on a square, so the de- 
fault direction is К. 

There are arrows running between 
certain circles. These describe how par- 
ticular states operate on certain sym- 
bols. For instance, between SO and $1 
you see: 


This signifies that if the TM reads an X 
in state 0, it replaces the X with a b and 


Figure A: A means of diagramming a Turing Machine, using the vote- 
tabulating TMas a base. 
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switches to state 1. The read/write head 
moves in the default direction unless in- 
dicated otherwise on the arrow. 

There will be times when you’il need 
to override the default direction. For ex- 
ample, between S2 and S3 you see: 


X 
— 
L 


This signifies that if the TM reads an X 
instate2, it replaces it with a b, switches 
to state 3, and moves to the left. The L 
on the arrow signifies “тоуе left," 
which overrides the default direction for 
state 2. If there is no new symbol at the 
end of an arrow, the old symbol in the 
square remains in effect. 

Many state/symbol combinations are 
not shown on the diagram. If one oc- 
curs, the symbol is unchanged, the 
read/write head moves in the default di- 
rection, and the TM remains in the same 
state. For instance, the combination of 
S2 and Y is not shown. Therefore, if the 
TM sees a Y in state 2, it leaves the Y 
unchanged, moves in the default direc- 
tion R, and stays in the same state. 


Now Lotus can retrieve any data from 
virtually ar program 


as easy as 1 


Е: 


Fetch. is a new Lotus add-in program 
for Lotus 1-2-3 designed to import data 
from popular database and application 
programs directly into your Lotus 
spreadsheet. 

Just tell Fetch.« what data you need and 
it goes and gets it from your database file 

.and puts it into the spreadsheet exactly 
where you want it. 

No more utility conversion. No more 
leaving the spreadsheet, converting, 
importing, and then going back— just 
call Fetch.* from the Lotus menu and 
watch it go to work. 

Fetch.* automatically recognizes 
databases such as dBase III, DBXL, 
Foxbase+, Paradox, Rbase, Dataease, 
Reflex, and Alpha Three. 

Also applications and accounting pro- 
grams such as WordPerfect, Timeslips, 


AccountMate, Quicken, VP Planner, SBT, 


Cyma, Ready-To-Run and more. And of 
course, Lotus and Symphony, too. 

Fetch.* even reads data from .DIF, 
ASCII, or comma delimited files, and 
downloaded mainframe files. 

A Powerful Analytic Tool 

And, using Fetch.+’s fi fi le description table 
you can even 
make custom 
tables for vir- 
tually any other 
data file you use. 
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by whatever criterion you ѕрес- 
ify using standard Lotus data query 
functions, so if you already use Lotus 
you already know how to use Fetch.* 

You can Fetch.* for records that match 
field criteria based on as complicated a 
formula as your mind can invent. 

The result is data revealed in ways that 
no database can. 

Reaches Beyond RAM Memory Limits 

Fetch.* gives Lotus the power to get in- 
side even the biggest database, pick out 
just the information you wantand putit 
in your spreadsheet where you can kick 
it around and make it talk. 

Best ofall, Fetch. lets you select partial 
files, by records or fields. You don’t have 
to import an entire file unless you really 
want to, so you won't bust үш RAM get- 
ting the data you need. 
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The New American 
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ready for OS/2" and OS/3." The CLUB 286 
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can think of. 
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numbers must be attached to all returned items and must be sent shipping prepaid by customer. The 
limited warranty is 1 year on parts and 6 months oa labor. 12MHz EGA System 


All 14" Evervision moniters shown above are optional. 

NEC. Hercules, Evervision, OS/2, OS/3, Xenix, Unix, DBase Ill +, Lotus, Framework, Sidekick, 
Symphony, PC L mited, Compaq, and Premium 286 ace trademarks or registered trademarks of their 
respective companies. 
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CLUB 286 (10MHz Zero Wait State) 

(12MHz Throughput) Mono System 

• 80286 10MHz Zero Wait State/* 8/10 Keyboard 
Switch/e 12" Monochrome Monitor (800x350) 

* Hercules Compatible 132 Column Video Card 
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* 2 Serials, 1 Parallel Port Built In/* Norton 
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Table 1: The state table for the odd/even checker TM. 


Symbol 
scanned 


New 
state 


Table 2: The sequence of operations performed by 
the odd/even checker TM. 


Tape and position of State of 


read/write head 
XXXXXbbbbb 
bXXXXbbbbb 
bbXXXbbbbb..,.. 
bbbXXbbbbb 
bbbbXbbbbb 
bbbbbbbbbb 
bbbbbObbbb 


Table 3: The state table for the vote-tabulating TM. 


New 
state 


New 
symbol 


Symbol 


State scanned 


Halt 


(Never occurs) 
1 
3 
1 

Halt 


(Never occurs) 
3 


b 
y 
b 
Т 
@ 
X 
Y 
b 
(N 


ошо CO CO QOO мм ————— ООО ОО 


ever occurs) 


string of Xs and Ys. Let's use the @ symbol to mark the begin- 
ning and the % symbol to mark the end. A typical tape might 
look like: @XXYXYYY%....... Table 3 contains the state 
table for this vote-tabulating TM and reads as follows: 


® The TM begins in state 0 and moves to the right. 
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е [f it finds an X first, it switches into state 1 and changes the X 
to a b. Then it looks for a Y and remains in state 1 for the rest of 
that pass. | 
е If the TM finds a У first, it switches into state 2 and changes 
the Y toab. Then it looks for an X and remains in state 2 for the 
rest of that pass. 

е If the TM finds (and erases) both an X and a Y in a single 
pass, it then changes into state 3, reverses direction, and moves 
to the left until it finds the @. 

е [f during any pass the TM finds the %, it has completed its 
task. If it is in state 1, it changes the % to an X for the unmatched 
X it has already found. Likewise, if the TM is in state 2, it 
changes the % to a Y. Then it halts. 


Table 4 shows the sequence of operations for this example. 
After processing, only a Y remains on the tape. Besides deter- 
mining whether there are more Xs or Ys on the tape, this TM 
also shows how many more votes the winner has than the loser. 
Thus, it performs a primitive kind of subtraction. This calcula- 
tion is painfully tedious. You can program a TM to process this 
problem much more efficiently, but the programming is more 
complex. TMs tend to be inefficient and difficult to program. 
(For a description of how to diagram a TM using this example as 
its base, see the text box " Diagramming a TM" on page 348.) 


Simulating a TM in BASIC 

TMI.BAS, the IBM PC BASIC program in listing 1, can simu- 
late any TM. (It is easily adaptable into most other dialects of 
BASIC; however, note its use of MID$ and INPUT, which do not 
apply to all dialects.) [Editor's note: 7MJ.BAS is available on 
disk, in print, and on BIX; see the insert card following page 384 
for details. Listings are also available on BY TEnet; see page 4.] 
In the program, the configuration of the tape is given in the vari- 
able T$. The state table and the tape correspond to the odd/even 
checker. By changing the DATA statements and the value of T$, 
you can imitate any state table and tape that you want. 

When you run this program, you will see the output of the 
TM's operation one step at a time. Below each display of the 
current tape's contents will be an arrow showing the current lo- 
cation of the read/write head, a number giving the current state 
of the TM, and the next entry to be retrieved from the state table 
(see table 5). Press Return to advance from one step to the next. 

TM1.BAS is a straightforward simulation of a TM. The state 
table is represented in DATA statements beginning in line 2000: 
OX-biR means that if the TM is in state О and finds an X, it 
should replace the X with a b, switch into state 1, and move one 
square to the right. The dash is only punctuation to improve 
readability, but a period within a DATA unit means halt. 

Lines 200 through 220 initialize the variables T$, S$, and P, 
which are used according to the conventions of TM program- 
ming. T$ contains the tape and is initialized in line 200. In this 
example, the tape is limited to 40 squares, but you could adapt 
the program for a longer tape. S$ tracks the current state of the 
TM. It starts with a value of О and is initialized in line 210. In 
this example, the only values it can have are 0 and 1, which sig- 
nify state 0 and state 1, respectively. P tracks the position of the 
read/write head on the tape. It starts with a value of 1 and then 
increases or decreases as the read/write head moves to the right 
or the left, respectively. 

Lines 400 through 900 create a loop that does the main work 
of the program. Lines 400 and 410 display the tape's current 
configuration and the read/write head's current position. Line 
420 checks to see if the TM is ready to halt. 

Lines 500 through 520 retrieve the appropriate entry, the one 
that corresponds to the current state, and the contents of the cur- 
rent square from the state table. (These two values are stored in 
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the variable M$.) For example, if the TM is in state 1 and the 
symbol being scanned is X, then S$ is 1, MID$(T$,P,1) is X, 
and M$ is 1X. Lines 510 and 520 sequentially search the state 
table to match M$. Line 520 is a loop that examines each DATA 
unit one at a time, starting from the beginning. When the pro- 
gram finds a match, it exits the loop with the appropriate DATA 
unit in the variable R$. (If the program does not find a match, 
you get an error message indicating that the DATA statements, 
and thus the information within the state table, have been ex- 
hausted without finding the appropriate entry.) 


Line 600 displays the current state and the appropriate entry 
from the state table. Line 610 is a dummy INPUT statement. Its 
effect is to freeze program execution until you press Return. 
This lets you observe the TM's execution, step by step. 

Lines 800 through 840 examine the information in R$ (the en- 
try from the state table) and execute the appropriate response. 
Line 800 writes the appropriate new symbol on the current 
square. Lines 820 and 830 determine whether the read/write 
head should advance to the left or to the right. Line 840 deter- 
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Table 4: The sequence of operations performed by the vote-tabulating TM. 


Tape and Tape and 
position of State position of 
read/write head of TM read/write head 
@XYYYXYX% 0 @bbbYbYX% 
@XYYYXYX% 0 @bbbYbYX% 
@bYYYXYX% 1 @bbbYbYX% 
@bbYYXYX% 3 @bbbYbYX% 
@ObYYXYX% 3 @bbbYbYX% 
ФООҮҮХҮХФ 0 @bbbYbYX% 
@bbYYXYX% 0 @bbbbbYxX% 
@bbYYXYX% 0 @bbbbbYX% 
@bbbYXYX% 2 @bbbbbYX% 
@bbbYXYX% 2 @bbbbbYb% 
@bbbYbYX% 3 ' — @bbbbbYb% 
@bbbYbYX% 3 @bbbbbYb% 
@bbbYbYxX% 3 @bbbbbYb% 


Tape and 
position of 
read/write head 


State 
of TM 


. State 
of TM 


@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbYb% 
@bbbbbbb% 
@bbbbbbb% 2 

@bbbbbbbY Halt 


о (о WwW WwW N N N O O O O U O0 
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Listing 1: TMI. BAS, a program to simulate any TM, 
in IBM PC BASIC. 


REM ТМ1- EASY TM SIMULATOR 

REM TAPE 
T$="XXXXXbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb" 
S$-"0":REM STARTING STATE = 0 

P=1:REM STARTING POSITION ON TAPE = 1 
PRINT: PRINT T$ 

PRINT TAB(P) ; "^" : REM POSITION OF READ-WRITE HEAD 
IF S$ = "," THEN END 

REM L.500 - 520 DO STATE TABLE LOOKUP 

М%- S$ + MID$(T$,P,1) 

RESTORE 

READ R$: IF MID$(R$,1,2) <> M$ THEN 520 
PRINT: PRINT S$,R$ 

INPUT "",Х 

REM REWRITE SYMBOL ON TAPE 
MID$(T$,P,1)=MID$(R$,4,1) 

REM MOVE LEFT ON TAPE 

IF MID$(R$,6,1)="L" THEN Р=Р-1 

REM MOVE RIGHT ON TAPE 

IF MID$(R$,6,1)="R" THEN P=P+1 
S$=MID$(R$, 5, 1) : REM DETERMINE NEW STATE 
GOTO 400 

DATA "OX-b1R", "Ob-E.." :REM STATE 0 
DATA "1X-bOR","1b-0.." :ВЕМ STATE 1 
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Table 5: The output of ТМІ. BAS, showing the 
contents of the tape, the location of the TM, the state, 
and the next entry in the state table at each step. 


XXXXXbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


0 OX — b1R 
bXXXXbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


1 1X — БОВ 
bbXXbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


0 OX — b1R 
bbbXXbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


“ 


1 1X — БОН 
bbbbXbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


0 OX-biR 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 


1 1b - O.. 
bbbbbObbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 
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mines the new state, if there is one. Line 900 sends the program 
back to the beginning of the processing loop. 

The DATA statements that express the state table are at the end 
of the program. Convention dictates putting the DATA units for 


Table 6: The sequence of operations performed by 
the addition TM in calculating the sum of 2 + 3. 


Tape and position of State state O at line 2000, those for state 1 at line 2010, state 2 at line 
read/write head of TM 2020, and so on. Convention also dictates omitting from the 
state table any state-symbol combinations that never occur. 
„ 9XXXbbbbbbbbbbbbbb 0 
B An Addition TM 
,JKXXbbbbbbbbbbbbbb This TM computes the sum of two numbers, each represented 
XX3XXXbbbbbbbbbbbbbb 0 by a string of Xs of the appropriate length and separated from 
^ each other by a single blank square, by concatenation. The DATA 
XXbXXXbbbbbbbbbbbbbb 1 inad 
XXbbXXbbbbbbbbbbbbbb 2 
XXXbXXbbbbbbbbbbbbbb 0 Listing 2: The DATA statements required to 
а concatenate two strings separated by a single blank. 
XXXbXXbbbbbbbbbbbbbb Li 
XXXbbXbbbbbbbbbbbbbb 2 2000 РАТА "05-518", "OX-XOR" 
" 2010 РАТА "1b-b..","1X-b2L" 
XXXXbXbbbbbbbbbbbbbb 0 2020 DATA "2b-XOR" 
XXXXb Xbbbbbbbbbbbbbb 1 
XXXXb obbbbbbbbbbbbbb 2 
Listing 3: The DATA statements required to connect 
Еа даа ары P two strings separated by more than one blank. 
XXXXXbbbbbbbbbbbbbbb 1 , 
2000 DATA "OX-XOR","Ob-b1R" 
ХХХХХЫ 2006666666666 Halt 2010 DATA"1b—b1R", "1X-b2L", "14-4. ." 
2020 DATA "2b-b2L","2X-X3R" 


ow we'd liketotry something a lit- 

tle different. The following three 
problems will be described in skeleton 
form. We invite you to submit the state 
tables and tape necessary to solve them 
in the form of DATA statements and line 
200 replacements to be inserted intc 
TMI.BAS. Solutions must accept and 
correctly calculate a variety of inputs 
and not be specific to only one individ- 
ual case; for example, a multiplicatio: 
must work for x X y, not just for2 X 2. 
A complete specification for a TN 
consists of a list of the symbols in its al- 
phabet and a set of state descriptions that 
specify for each state what the TM does 
in response to each symbol in the alpha- 
bet. Let's assume that a TM always be- 
gins in state O, with its read/write head 


А | ғы ШЕ” = = 1. ff. - =й 


)rograms for simulating a 1M мш b€ 
read with interest but are not part of the 
contest. Send your solutions to Turing 
Machine Contest, c/o BYTE Editorial, 
One Phoenix Mill Lane, Peterborough, 
МН 03458, or via BIXmail to “editors.” 
We will publish the most interesting 


* н a 
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2030 РАТА "3b-X1R" 


First, create a TM that will multiply twc 
variables, both greater than zero. The 
first number is represented by a string of 
Ps, the second by a string of Qs, and the 
product by a string of Ts. The operations 
consist of marking Ps and Qs in an ap- 
propriate pattern, and gradually adding 
Ts to the tape as you go. You may use 
ther characters as intermediate steps in 
.he processing, and as many nondupli- 
zate states as you wish. You must begin 
processing in state O. The final tape does 
not need to contain only T and b sym- 
bols; the final number of Ts must, how. 


Lreate a 1M that makes a copy Of a varı- 
able string of Xs and Ys with a single 
blank between the original string and its 
copy. The symbols from the original 
string should be copied one at a time, 
beginning with the leftmost symbol. 
Somehow, the TM must remember what 


сата МА it ie canine ac it travele Fram tha 


to accomplish this is to use certain state: 
to signify X and other states to signify 
Y. This technique is а common way о: 
remembering small amounts of informa: 
tion in a TM. (The method of replacing 
symbols with temporary symbols is an- 
other way of remembering.) You ma) 
use states as befit vour method. but vou 


Then, create a TM to calculate the re 
mainder of a variable number after divi- 
sion; for example, the remainder of 63 
MOD 5 is 3. The tape must begin with a 
@, followed by a string of Ps represent- 
ing the divisor, followed by a string of 
Xs representing the dividend, followec 
by a %. The TM will express the the ге. 
mainder as a string of Qs. For example. 
5 MOD 2 would be expressed on the tape 
as GPPXXXXX£bbbbbbbbbbb. The num 
ber of Qs on the tapeafter operations are 
complete is the answer. In this case, the 


Advanced technology ready to work for сап expect it to run even faster than the 


you today. 


At Tandon we feel that our personal 
computers should not only be exactly 


compatible 
with your 
present needs, 
but able to 
meet all your 
future stan- 
dards as well. 


Our Targa 20, 


for example, 
is a powerful 
80286-based 
system with 
many features 
not yet avail- 
able elsewhere. 
It comes 
with a full 


ІМВ of memory and the ability to 
use it all with our ingenious Memory 
Management System. 

And when Microsoft's Windows 2 
operating environment is available, you 


Supports OS/2 
1MB Memory 


Memory Management Yes you need 


equivalent PS/2 system. 

Large storage capacity, faster pro- 
cessing speed, innovative technology, 
a small foot- 


FEATURES print, and 


the reliability 
and quality 
assurance of 


80286 
an industry 


Yes leader like 


Standard Tandon. 
So whether 


a powerful 
20MB computer to 
į help you 


Small Footprint Yes manage your 


present busi- 
ness, Or 
use a high- 
performance state-of-the-art system to 
keep you compatible with the future, 
call today. 

National 1-800-556-1234 Ext. 171. In 
California 1-800-441-2345, Ext. 171. 
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THE TURING MACHINE 


statements in listing 2 represent the state table for the TM. If the 
initial tape configuration is XXbXXXbbbbbbbbbbbbbb (the Xs 
represent the numbers 2 and 3), then the sequence of operations 
in table 6 will occur. It also shows the state for each operation. 
The concept is fairly easy; you can see how it works by examin- 
ing table 6 in detail. In the final tape configuration, the string of 
five Xs represents the number 5 (the answer to 2 + 3). To run 
this example in TM1.BAS, you need to set line 200 to 
200 T$-"XXbXXXbbbbbbbbbbbbbb" and replace the DATA 
statements with those in listing 2. 

This TM will add two strings properly only if they are sepa- 
rated by exactly one blank square. You can set up a TM so that it 
will add strings that are separated by more than one blank 
square. If you insert the DATA structure in listing 3 into 
TMI.BAS, you can have any number of blank squares between 
the two strings. However, immediately to the right of the second 
string of Xs you must have a % symbol. To try it, set line 200 to 
200 T$-"XXbbXXXZbbbbbbbbbbbb", You can adapt this TM so 
you don't have to mark the end of the second string with a spe- 
cial symbol, but the programming is complex. Basically, you 
must add extra states so that the TM knows when it is looking at 
blank squares between the two strings and when it is looking at a 
blank square to the right of both strings. For some TMs that you 
can program, see the text box "A Reader Contest" on page 356. 


Elegant But Inefficient 

The TM is an elegant machine. However, programming it is like 
writing programs in machine language, but often an order of 
magnitude more difficult. Its fundamental operations are so 
primitive that you need a large number of operations to accom- 


to deal with, but you can use special symbols, markers, codes, 
and conventions. You can also use states as a means of recalling 
small amounts of information. In addition, you can implement 
common kinds of logical structures into TMs such as condition- 
al branching, loops, and nested loops. 

Difficult and inefficient though it is, the TM provides an in- 
teresting exercise in the step-by-step detailed thought processes 
used by the original developers of computers. Each operation 
must be broken down into its most elemental steps. The very 
level of detailed thought required is a lesson for those of us who 
have been spoiled by high-level languages. 

The influence of the TM has been mainly intellectual—as a 
point of reference, a standard, and a body of ideas for designers 
of practical computer systems. Turing's 1936 paper is one ofthe 
great characterizations of the essence of a computer. The TM 
established a set of minimum requirements for a universal com- 
puting system and suggested some specific architectures for the 
design of actual computers. It also established Alan Turing as a 
major figure in the foundation of computer science. № 
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plish anything interesting. Its limited memory access is difficult 


BIRTH OF THE KNOWLEDGE PROCESSOR 


With KnowledgePro, written by 
BEV and BILLTHOMPSON, you can develop your 
application from beginning to end. 
Because. 
- KNOWLEDGE IS MORE THAN JUST RULES. 


KnowledgePro™, the WORLD'S FIRST 
KNOWLEDGE PROCESSOR, is an entirely 
new development environment from Knowledge 
Garden. 

KnowledgePro lets you communicate | 
your knowledge to others, using THREADS 
TOPICS, RULES and DIRECT 
PROCEDURAL CONTROL. 

KnowledgePro allows develope 
break away from the continen 
traditional expert systems 

KnowledgePro comp 
use of a shell, the pow 


KnowledgePro 

To order, send $495 
ipping and handling to: 
(лом ledge Garden Inc., 
Malden Bridge Road 

Nassdu, NY 12123 

or call 518-766-3000. 
Amex, Visa & MC accepted. 

(NY residents add 7% tax.) 

Demo disk available 

for $30. Full cregit toward purchase. 


ы 
n 
ғ 


language and the ава depth of | ч = | 


НУРЕВТЕХТ. 

KnowledgePro lets you develop powerful 
applications like KnowledgeMaker, also from 
Knowledge Garden, using windows, color, 
external programs and optional mouse control. 


4 ». 


KnowledgePro is not copy protected and there 
are no run-time fees. Runs on IBM PC, XT AND 
AT with 512K minimum. 
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ME 386 

О 16 MHz 80386 microprocessor 

[] 512K 32-bit memory on main board 
[] Two 32-bit expansion slots 

O CMOS clock/calendar circuit 

О Socket for 80387 math co-processor 
O Floppy/hard disk controller 


П 1.2 MB floppy disk $ 1899 


ME 286 

O 6/10 MHz 80286 microprocessor 
(12 MHz option) 

С] 640K memory on main board 
(upgradable to 1 MB) 

[18 ГО expansion slots 

О CMOS clock/calendar circuit 

Г1 80287 math co-processor (optional) 

[] Floppy/hard disk controller 

П 1.2 MB floppy disk drive 

О АТ style keyboard $ R 99 


FULL BLOWN 
PERFORM. ANGE. 


ME V20 (АТ jr) 
O NEC V20 8 MHz CPU 
O 640K with "0" wait state on 
mother board 
О Eight expansion slots 
О Socket for 8087-2 math co-processor 
О LED indicator for turbo mode 
О Up to three times faster 
than the IBM XT® 
О AT style keyboard (RT style optional) 
О 360K floppy disk drive 
О Serial (RS232) port | 
О Parallel (printer) port and game port 
[] Real time clock/calendar 
with battery back-up 
O Enhanced graphics card 
[] Enhanced graphics monitor 


_ $999 


The Road Runner 

О 6/10 M Hz 80286 processor ` 

ПІ MB memory with “0” wait state 

O New Super Twist LCD with Backlit 
and Reverse; 640 x 200 dots; 
80 * 25 characters 

O Monochrome/Color graphics card 
for externa] monitor 

О 6 expansion slots 

О Floppy/hard disk controller 

О Serial/ printer/clock-calendar 

П 1.2 MB floppy disk drive 

[] 20 MB hard disk (40 MB option) 

O 12 function AT style keyboard 


Г1 20 pounds $1699 
CALL TOLL-FREE: 


(800) MICRO-21 
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If you've thought about joining BIX 
before but weren't quite sure it was 
what you needed, NOW is the time to 
try it. Because now, for a limited time, 
were inviting you to try BIXfor 10 
days, risk-free. 

Explore BIX in your home or office. 
Put its power to work for you and un- 
leash your full microcomputer potential 
— programming, designing, specifying, 
researching — and more. 

Try BIX for 10 full days and see what 
it can do for you. Explore more than 
160 conferences. Access vendor support. 
Speak to expert consultants. Research 
new products and systems, and down- 
load public domain software — all 
risk-free! 


Prepare yourself for success 


It takes a sharp mind and hard work to 
stay ahead, and having the right tools 
helps. 

Today, you can put one of the most 
powerful instruments for career ad- 
vancement to work for you: BIX. 

BIX is the unique online tool that can 
establish you as the microcomputer 
expert within your company. 
® Learn about new products before 

they hit the market. 


® Get quality marketplace feedback on 
the products you're thinking of pur- 
chasing before you invest. 

® Research problems and find the solu- 
tion е else has been able __ 
renaci. 

€ Access some of the most advanced 
public domain software available in 
the industry. 

® Increase your working knowledge 
of micros to make more confident 
purchasing decisions and recommen- 
dations. 


join BIX and arm yourself with 
the latest in microcomputer- 
related information. 


BIX's exclusive Microbytes new: ‘ire 
gives you ~omplete, daily, up-to-date 
industry information. You'll gain insight 
from BYTE editors and writers who 
analyze new products and their potential 
impact, inform you of the latest mergers 
and acquisitions, and report late-breaking 
news fro 1 important seminars and 
conferences. 


Talk *~ colleagues worldwide 


You'll stay on top of your company's 
business with BIX’s electronic mail 
service. 


“То notify BIX that you wish to discontinue service at any time durmy your risk-free trial, call the 
**BIX can be accessed via Tymnet throughout the U.S. and Canada. For the Tymnet number nearest you, call the BIX Helpline or Tymnet at 1-800-336-0149. 
tif your local Tymnet number is а toll call you will receive additional charges from your local phone company at their prevailing rate. 
ttContinental US. Tymnet rates. Rates from other areas are available from BIX, 


“Talk” to your east coast, west coast 
— even European contacts — all in the 
same day. 

Or simply communicate wit! + 
BIX users worldwide. ашин ..^ n 
and ideas privately, or in conference. 

If at any time during this 10-day trial 
period you don’t feel BIX has made you 
а more knowledgeable microcomputet 
user, we'll refund your entire registra- 
tion fee. You pay only for time sp" ~~ on 
the system.* (See log on instructi — ; 
for hourly rates.) 

We're confident that once you try 
BIX, youll agree it's too valuable to pass 
up. The one-time membership fee of 
just $25 will be billed directly to vonr 
Visa, MasterCard or Americ: 
account. 

To set up a corporate account, or 
for information on other payment 
options, (such as advance credit or gift 
certificates ) call the BIX Helpline at 
1-800-227-2983 (603-924-7681 in- 
New Ha re). 

You must act now! This ri 
is only good through Моуегтика ло, 
1087. As of December 1, 1987, the 
membership fee will be $39. 


Circle 450 on Reader Service Card 


ie, апа your entire membership fee will Бе : 


Join BIX now — risk-free! 


To log on to BIX, simply: 

Set your computer's telecommunications 
program for full duplex, 8-bit characters, no 
parity, 1 stop bit OR 7-bit characters, even parity, 
1 stop bit. Use 300 or 1200 baud. 

Call your Tymnet number ** and respond as follows: 


Tymnet Prompt You Enter 
Garble or request for 

"terminal identifier" à 

login: bix «CR» 
BIX logo/name: bix 117 «CR 


After you register, you'll automatically be taken 
to the BIX Learn Conference, an online tutorial 
that will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within à few days. 

Access time will be billed at the following 
hourly rates.7 
Off-Peak Time$1l/hr. ($9 ВІХ, $2 Tymnet)t} 
(7 PM — 6 AM weekdays, all day weekends and bolidays) 
Peak Time  — $20/hr ($12 BIX, $8 Tymnet)tt 
(6 AM — 7 PM weekdays) 


BYTE INFORMATION EXCHANGE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


COMVISION-G 


means high-speed, high-performance 


image processing. 


Bringing all the advantages of image 
processing technology to the industrial 

sector, COMVISION-G offers a new dimension 
of efficiency for automated visual inspection 
and quality control procedures. 


| High-speed and high-performance | 


Four data flow type (non-Neuman type) microprocessors are 
used in parallel for high-speed data processing. 

Тһе NECuPD7281 data flow type processor minimizes memory 
bus bottlenecks and 15 particularly suited to handle large amounts 
of data such as image data. COMVISION-G is also different from 
conventional image processors because it can be put to general 
use—with all the flexibility needed to support future image 
processing algorithms. 


| High-speed pipeline processor | 


COMVISION-G can deliver extremely high speed image 
processing as image data read from memory by the raster-scan 
method undergoes various image processing through a pipeline 
processor. The system is set-up to enable the pipeline processor 
unit to easily adapt to support new image processing hardware 
as a particular application demands. 


* Processing speed example 


Spatial filter 
Average filter (3 x 3) ^ 
SOBEL differentiator 
Laplacian (3 x 3) 
Other coefficients (3 x 3) 


218m/sec. (24m/sec.) 
Operation between images 
(AND, OR, EXCLUSIVE-OR, ADD, 


24m/sec. 
pee АЕ etc.) 


Gray level conversion 
12m/sec. 


Histogram conversion 
Labeling — . | 200m/sec.* 


216m/sec. (24m/sec.)'? 
300m/sec. (48т/ѕес.) 
120m/sec. (24m/sec.) 


Binary conversion 

i (gamma) correction 
Enhancement 

Typical gray level extraction 
Conversion into any gray level 


labeling — 


Logical filter 
Fatting 
Shrinking 24m/sec. 
Removal isolated point 
Line thinning (1-subcycle) 


Run length conversion 


*! Processing speed applies to 512 x 512 image size. 

*2 The bracketed values are obtained when an optional spatial filter board 
is used. 

"з During the latter 100m/sec. in the labeling process when only one uPD7281 
is operating, the other 3 processors may be assigned other processing tasks. 
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| Flow graph editor | 


COMVISION-G has an innovative tool that provides flow graph 
capability similar to CAD techniques for the NECuPD7281. 

In an operation like CAD, a flow graph can be generated and 
converted into an assembler source. Automatically generated 
named node and arc as wel as many default settings enhance 
operational ease. 


* Specifications 


Processer p PD7281 (NEC data flow processor) 
x 4 Clock 10M Hz 


Hardware processing capabilities Spatial filler, Gray level conversion, 


(High-speed pipeline processor unit) | Binary conversion, Operation between 
images, Gray level histogram, Logical | 
filter, Run length conversion, Window 
extraction (255 locations), Typical point 


extraction Processing speed: 
12 ~33m/sec. (512 x 512) 


* Specifications are subject to change without notice. 
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COMSYS INC. 


Iwamoto-cho MT Bldg., 
5-12, 3-chome, Iwamoto-cho, Chiyoda-ku, Tokyo 101, Japan 
Phone: (03) 865-4591, Fax: (03) 865-7469, Telex: 524-8285 COMSYSJ 
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PROGRAMMING INSIGHT 


Don F. Ridgway 


A C Interface 


A C header file that provides easy 
access to the ANSI device services 
through C function calls 


ost, if not all, of the big-name C compiler pack- 
ages do not provide even the most rudimentary 
screen, graphics, or cursor-control capability. 
You can't even clear the screen! . 

To solve this problem, I’ve made a C header 
file, ANSISYS.C (see listing 1), that provides easy access to the 
ANSI device services—such as cursor control and keyboard 
translation—all through C function calls. These function calls 
are actually implemented as macros. 

Like any C program, each of the macros can itself become a 
building block for a still larger macro. Note the evolution of 
WINDOW from the DRAW and FILL macros when you examine the 
code. 

Refer to the MS-DOS Reference Manual and the ANSI.SYS 
device driver commands for the original control sequences that 
are made into C macros here. 

Run the ANSIDEMO.EXE program for a demonstration of 


Listing 1: The ANSISYS.C header file. 


** ansisys.c 


ANSISYS.C 

(C) Copyright 1985 Don F. Ridgway 
All rights reserved. 

This program may be copied for 
personal, nonprofit use only. 


Written, compiled and tested in Microsoft C 
version 2.03, and Lattice C versions 2.15 and 3.00, under 


these macros and C programming tools in action. There are 
demos for setting screen characteristics, text attributes, ex- 
tended keyboard functions, and the use of arrow keys, to name a 
few. For example, the Set Display/Color demo allows you to 
select the display's foreground color, background color, and 
text attributes, such as blinking or underline. [Editor's note: For 
monochrome monitors, the underline attribute works as de- 
scribed, but on a color monitor this attribute renders the text as 
blue. This is a characteristic of the adapter card. See the Peter 
Norton Programmer's Guide to the IBM PC, Microsoft Press, 
1985, page 81. Results may also vary depending on your choice 
of video adapter card and monitor.) I’ve supplied the C code in 
the file ANSIDEMO.C that provides you with source code 
examples. 

To use these macros, simply include the ANSISYS.C header 
file in your program. The ANSI.SYS file that came with your 
MS-DOS 2.x operating system must be present on your boot 
disk, and the file CONFIG.SYS on the boot disk must specify 


continued 


Don Е. Ridgway owns Custom Business Programs (119 Planta- 
tion Ct., Suite D, Tampa, FL 33617), specializing in C and 
compiled database applications. He is also founder of the 
Tampa dBASE User's Group. 


PC-DOS 2.1 and 3.1 опа Compaq and ап IBM PC AT, both with 640K bytes 


Please refer to the MS-DOS/PC-DOS Reference Manual and the 
ANSI .SYS device driver commands for the original commands 
and control sequences that are here made into С macros. 


Refer to the IBM Technical Reference Manual or to the 
appendix of the BASIC version 2 Reference for the ASCII 
character codes and the extended keyboard function codes. 


Remember that C is case-sensitive, so be sure and 
reference the following macros with CAPITAL LETTERS. 


xx] 


| 
x 
x 
x 
x 
* 
x 
x 
x 
x 
x 
* of RAM and an 8087, using the Turbo Pascal 3.0 screen editor. 
x 
x 
x 
x 
x 
x 
x 
% 
ж 
x 
x 
x 
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A C INTERFACE 


#define BEEP printf("\007") 

|% 800-Mz tone for 1/4 second -- same as PRINT CHR$(7) %/ 
#define CLEARSCREEN printf ("\033[2J") 
#define CLS CLEARSCREEN 


|% clears the screen and positions cursor at top left corner */ 
/*"\033" is octal for "Escape" ог ASCII decimal 27 (CHR$(27)) */ 
|* "Escape-[" is the lead-in for the ANSI.SYS code routines */ 


#define CURSPOS(x,y) printf("\033[%u;%uH", (х), (y)) 
#define XY(x,y) CURSPOS (x, y) 

/* positions cursor atx = row, y = column */ 
#define EOL printf("\033[k") 


/* erases to end of line, including cursor position */ 
/* NOTE: error in DOS documentation has 'K' lowercase %/ 


#define XYEOL(x,y) printf("\033(%u;%uH\033(K", (x) ,(y)) 
/* positions cursor at x,y then erases to end of line */ А 
#define XYWHERE printf("\033[6n") ;scanf("%*1¢c%2d%*10%2d%%2c" , krow, &col) 
/* requests cursor position, device driver answers row,col--declare int */ 
#define CURSUP(x) printf("\033(Zua", (x)) 
#define CURSDWN(x) printf("\033[%uB",(x)) 
/* cursor up or down x-number of lines */ 
#define CURSFWD(y) : printf ("'\033[(%uC", (у)) 
#define CURSBCK(y) printf ("\033(%uD", (у)) 
/* cursor forward (right) or backward (left) y-number of spaces */ 
#define SAVCURS printf ("\033[s") 
#define RECALLCURS printf("\033[u") 
/* cursor position is saved for later recall via RECALLCURS */ 
#define CPR(x,y,2) printf ("\033[40; £uHZe" , (x), (y), (2)) 
#define XYCHAR(x,y,z2) СРЕ(х,у,2) 
/* position cursoratx,y and print char z (using ASCII code) %/ 
#define XCTRPRINTF(x, str) printf ("\033[%u; 095", (x) ,((80-(strlen(str)-1))/2),str) 
[* on row x, center (and printf) the string str (in double quotes) */ 
#define CURSPOSPRTF(x,y,str) printf("i033[£u;£uHS$s" , (x), (y), str) 
#define XYPRINTF(x,y,str) CURSPOSPRTF(x,y,str) 
/* at position x,y printf the string str-(in double quotes) */ 
#define XKREAD(x) x=0;x=bdos(1);if (bdos(11)) x=bdos(8)+128 


|ж extended code keyboard read, reads function keys, arrow keys, etc. %/ 
: bdos oesn't wor is way in Microso .О апа4. 
/* NOTE: bdos () d NU k thi in Mi ft63.0and4.0 */ 


#define XKREADE(x) x-0;x-bdos(1);if (bdos(11)) x=bdos(1)+128 
/* same as XKREAD( ) , except this one echoes the input on the screen */ 

#define CHKBRK if (key==196) break 
[є if F10 key was pressed, break out of loop */ 

#define SETSCREEN(a) printf("\033[=%uh", a) 
/* set screen graphics mode */ 

/* 0-40x25 monochrome, 1=40x25 color, 2=80x25 mono, 3=80x25 color, x] 

[* 4=320x200 color, 5=320x200 mono, 6=640x200 mono, 7=enable word wrap. x] 

#define RESETSCREEN(a) printf("\033[=%ul",a) 


/* reset screen graphics mode */ 
|ж the attributes are same as SETSCREEN(a) except 7=disables word wrap */ 


#define SETDISPLAY(a,b,c) printf('"i033[£$u; $u; Sun" a,b,c) 
|% set screen display attributes and colors = (a,b,c) any order: */ 
/* 0 = default, 1 = high intensity, 4 = underline, ж | 
/* 5=blinking,7=inverse, 8=invisible (black-on-black) , 30=foreground 

black, x] 


| * 31=fore red, 32-fore green,33=fore yellow, 34=fore blue,35-fore magenta, %) 
| * 36=fore cyan, 37= оге white,40-background black,41-back red,42=back 


green, x] 
|% 43=back yellou,44-back blue,45-back magenta, 46=back cyan,47=back white. %) 
#define HLON SETDISPLAY(0,0,1) 
|ж set high light (high intensity) on */ 
#define BLON SETDISPLAY(0,0,5) 
/* set blinking on */ 
#define HLOFF SETDISPLAY(0,0,0) 
#define BLOFF HLOFF 
|% set high intensity, blink (and all other display attributes) to off */ 
#define PROMPT(x,y,c¢) SETDISPLAY(0,0,7) ;printf("\033[%u;%uH", (x) ,(y))3\ 


cesgetchar( ) ;SETDISPLAY(0,0,0) 
/* at position x,y read inverse prompt for input сс #/ 


#define ХКРЕОМРТ(х,у,2) HLON;XY((x), (y)) sprintf ("\b") ;XKREAD(z) ;HLOFF 
/* at position x,y read highlighted prompt for input z */ 
#define WINDOW(a,b,c,d,e,f) DRAW(a8,b,c,d,f);FILL(a*1,b42,c-1,d-2,e) 


/* a rectangle determined by upper left-hand corner coordinates, */ 
continued 


364 BYTE “ NOVEMBER 1987 


THAT LOOKS [Е 
LIKE HELL. Beer 


When Keystone Drafting was asked to design 
a high-temperature furnace for the steel industry, 
they turned to the power of NEC. 

Specifically, they used the NEC PowerMate” 2—the AT-class computer that’s ideal 
lor CAD/CAM, scientific modeling and presentation graphics. “Тһе PowerMate 2 not 

only helped us meet a tight deadline," says one of the Keystone design- 
ers, "but enabled us to keep improving the design right up until the 
last minute. The client was so happy, they gave us some new business. 
P is why we ыу һауе o: PowerMate 2 computers instead 
of the two we started out with." er 
The NEC PowerMate family of 7 ИИ ССА 
-* personal business computers. -———— | 
Е Because sooner or later, you’re going ‚ ЧИ UN. 
to have to take it to the limit. 5 И` 


ссср = 
— lr LL FS | saan pm 


To learn more, and to find out the name of the NECIS reseller nearest you, call 1-800-343-4419 (in MA, 617-264-8635). 
In Canada, call 1-800-387-4313. Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, МА 01719. 
Ce Computers and Communications 


Circle 359 on Reader Service Card 


A C INTERFACE 


|% rowl = а, coll = b, and lower right-hand corner coordinates, */ 
|% row2 = с, col2=d, is filled with extended graphics character */ 
/* ASCII decimal code e, and the border is ASCII decimal code f */ , 
#define WINDOW2(a,b,c,d,e,f) DRAW(a,b,c,d,f);DRAW(a+1,b+1,c-1,d-1,255) ;\ 
FILL(a+1,b+2,c-1,d~2,e) 
/* same as WINDOW(a,b,c,d,e,f) except use this one to overwrite other */ 
/* drawings because this one fills empty spaces with blanks */ 


о. * | 
|%% DRAV(row1,c011, row2,co12, icon) x] 
[* * / 
/* canberectangle, vertical line, horizontal lineor point! x] 
[+ %/ 
/* rowl,coll-upper left-hand corner of border x] 
/* row2,col2=lower right-hand corner x] 
/* 4con=ASCII decimal number of character want border made of x] 
[+ * / 
|* (Note: Error-trapping isupto you in calling program, x] 
[* e.g., [0<=гон<=24], [0<=col<=80], graphics mode, x] 
[* etc.) x] 
|ж %/ 
/* Dbl Lines=205; Sngl Line=196;Dark=176 ; Medium=177; Light=178 %/ 


| * White=219;Blank=255; Sunshine=15;Music notes=14; Asterisks=42 %/ 
/* Happy Face=1,2;Hearts=3;Diamonds=4; Clubs=5;Spades=6; Beeps=7 %/ 


DRAW (row1,co11, row2,co012, icon) 
int row1, coll, row2,col2, icon; 


int hlen,hnlen2,vlen,r,c,h21,vtl,ulc,llc,urc,lro; 


hlen=hlen2=col2-coll1; 
vlen=row2-row1; 


if (hlen<0 || у1еп<0) BEEP; /* audibly alert possible input error */ 
if (nlen<=0 8% vlen<=0) |% then it's a point or a corner */' 
CPR(row1,coli, icon); 
return(0); 
) 
if (vlen<=0) /* then it's a horizontal line %/ е 
CURSPOS(row1,c011); 


while(hlen--) 
printf("£c",1con); 
return(0); 


switch (icon) 


case 196: /* for single line border */ 
case 218: 
ћ21=196;у11=179;01с=218;11с=192;0гс=191;1гс=217; 
break; * 
case 201: [+ for double line border */ 
case 205: 
ћ21=205;у11=186; ulc=201;11¢c=200; цгс=187;1гс=188; 
break; | 
сазе 213: /* for double top, single side */ 
h212205;vt12179;u102213;1102212;uf0-184;1r702190; 
break; 
default: | * for same char all around */ 


hzl=vtl=ulc=llc=urcelrecsicon; 


| 


if (hlen<=0) /* it's avertical line -- use vtl from above */ 


CURSPOS(row1,co11); 
for (r=1; r<=hlen;r++) 


continued 
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A C INTERFACE 


CPR(r,coll,vtl); 
return(0); - 


/* 1f it's fallen through this far, it's a rectangle */ 


CURSPOS(row1,coll); 
while(hlen--) /* print horizintal icon top row, left toright */ 
printf("£c",hz1); 
CPR(row1,c012,urc); /* print upper right-hand corner */ 
for (r=rowl+1; r<row2; r++) /* print vertical right-hand column, top to bottom */ 
ОРЕ(г,с012,у%1); 
CPR(row2,col2,lre); /* print lower right-hand corner */ 
CURSPOS(row2,col2-1); 
while(hlen2--) | * print horizontal bottom row, right toleft */ 
printf("Zcibib",nz1); /* one forward, two back (NOTE: this is slow) */ 
CPR(row2,co11,11c); | * print lower left-hand corner */ 
for (rzrow2-1;r»rowl1;r--) | * print vertical left-hand column, bottom to top */ 
CPR(r,coll,vt1); 
CPR(rovw1,coll,ulc); |% print upper left-hand corner to complete object */ 
return(0); 
) /* end DRAV( ) function */ 
Dm————————— Á———ÁÁ'————— T 
|%% FILL(row1,c011,r0w2,c012, icon) Ұ/ 
Ы %/ 
/* canbe "window," vertical line, horizontal line or point! xj 
[* %/ 
/* row1,coli-upper left-hand corner of area to be filled x] 
|% row2,col2=lower right-hand corner x] 
|% icon=ASCII decimal number of character want area filled with %/ 
[* x] 
|* (Note: Error-trapping is up to you in calling program, %/ 
[ж e.g., [0<=row<=24], [0<=с01<=80], graphics mode, x] 
[* etc. %/ 
Б Mii 
[+ Dbl Lines-205;Sngl Linez196;Darkz176;Medium-177;Li1ght-178 x] 
[+ White=219;Blank=255; Sunshine=15 ; Music notes-14;Asterisks-42 Mi 
| * Happy Face=1,2;Hearts=3;Diamonds=4;Clubs=5;Spades=6; Beeps=7 x] 
[* ---------------------------------------------------..--....-.---.-.......з.......-....--.........1 - xj 
je] 


FILL(row1,c011,row2,0012, icon) 
int row1,coli1,row2,c012,1con; 


int hlen,hlen2,vlen,r,c; : 


hlenshlen2-col2-c011; 
vlensrow2-rowi; 
if (hlen<0 || у1еп<0) BEEP; |% audibly alert possible input error */ 


for (r=rowl;r<=row2; r++) 


*  hlenshlen2+1; 
CURSPOS(r,col1) ; 


while(hlen--) 
printf("Zc",icon); 


return(0); 
} [+ end FILL( ) function */ 


that the ANSI driver is to be loaded (DEVICE = ANSI.SYS). [Editor’s note: The files ANSISYS.C and ANSIDEMO.C are 
The С language is case-sensitive, so remember to reference the available on disk, in print, and on BIX. See the insert card fol- 
macros with capital letters. I’ve tested ANSISYS.C and ANSI- lowing page 384 for details. Listings are also available on BY- 
DEMO.C with Microsoft C version 2.03 and Lattice C version — TEnet. See page 4. These three files also have been donated to 
2.15and 3.00 under PC-DOS 3.1 ona Compaq with640K bytes апа are available from the C User's Group, P.O. Box 97, 
of RAM. McPherson, KS 67460.) m 
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HOW GENERAL MOTORS IMPROVES 
ITS TOP END PERFORMANCE. 


Жолга N. Coa _ Е. Janes McDonald 
Former President General огу Presiderit General Motors 


One of General Motors' most important suppliers doesn't make parts. It makes leaders. 

Over the past 19 years all three General Motors Presidents have come from the ranks of a college 
program called Co-operative Education. 

Its a nationwide program that allows students to alternate studies at the college of their choice with 
paid, practical work experience in the field of their choice. 

For students, Co-op Education is a chance to pick up the most valuable kind of knowledge. For 
employers, it's a chance to pick up the most valuable kind of student. If you'd like some information on 
how your company can participate in Co-op Education, write to us at the address below. Who knows, 
you may end up hinng a future company president. It wouldn't be the first time. 


CoopEducation 


You earn a future when you earn a degree. 


1 For a free booklet write: Co-op Education * P.O. Box 999 * Boston, MA 02115 
al A Public Service of This Publication € 1985 National Commission for Cooperative Education 
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People who deal with'baud 
of McGraw-Hill information. 


Nobody understands the value of good informa- 
tion better than the people who work in computers 
and communications. 

And for those people, no information carries more 
weight than McGraw-Hill's. We provide the databases, 
analyses and news that computer and communications 
professionals rely on to illuminate the workings of 
their industries. 

Everyone in the business keeps up with the 
latest developments by reading McGraw-Hill maga- 


zines. BYTE, Electronics and Data Communications 
are all required reading in the field. So are books frorr 
Osborne/McGraw-Hill. 

For MIS/EDP and communications professionals, 
Datapro's print and on-line directories and reports 
cover every aspect of computer hardware and software 
from mainframes to micros, as well as communications 
and office automation. 

For people who manufacture or sell microcom- 
puters and microsoftware, Future Computing is the 
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and byte’ use every bit 


number one information source for product tests, of economic forces and industry trends. 

analyses and comparisons. When it comes to turning megabytes into mega- 
People who specialize in communications are bucks, nothing computes like McGraw-Hill information. 

wired into CCMI/McGraw-Hill, to receive not only the McGraw-Hill, Inc., 1221 Avenue of the Americas, 

hard facts on communications tariffs, but also in-depth New York, N.Y. 10020. 

analyses and bottom-line recommendations via print, 

software and on-line products. 


And when telecommunications and computer McGraw-Hill 


companies plan for the future, they rely on DRI 


Communications to provide them with forecasts Information that leads to action. 


Announcing BY TEs 


New Subscriber Benefits 


Ж. BYTE subscription brings 
you a complete menu of the latest 
in microcomputer technology every 
30 days. The kind of broad-based 
objective coverage you read in 
every issue. Іп addition, your 
subscription carries a wealth of 
other benefits. Check the check 
list: 


BONUSES 


М Annual Separate Issues: In 
addition to BYTE’s 12 monthly 
issues, subscribers also receive 
our annual IBM PC issue free 
of charge, as well as any other 
annual issues BYTE may 
produce. 


(vj BYTE Deck: Subscribers 
receive five BYTE postcard 
deck mailings each year—a 
direct response system for you 
to obtain information on 
advertised products through 
return mail. 


[vj Reader Service: For information 
on products advertised in 
BY TE, circle the numbers on 
the Reader Service card 
enclosed in each issue that 
correspond to the numbers for 
the advertisers you select. Drop 
it in the mail and we'll get 
your inquiries to the advertisers. 


[у TIPS: BYTE's Telephone 
Inquiry System 1s available to 
subscribers who need fast 
response. After obtaining your 
Subscriber I.D. Card, dial TIPS 
and enter your inquiries. You'll 
save as much as ten days over 
the response to Reader Service 
cards. 


(Vj BYTE’s BOMB: BYTE's 
Ongoing Monitor Box is your 


Program 
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THE SMALL SYSTEMS JOURNAL 


Number 
Crunching 


direct line to the editors desk. 
Each month, you can rate the 
articles via the Reader Service 
card. Your feedback helps us 
keep up to date on your 
information needs. 


У] Subscription Service: If you 
have a problem with, or a 
question about, your subscrip- 
tion, you may phone us during 
regular business hours (Eastern 
time) at our toll-free number: 
1-800-423-8912 (in М.]., 
201-981-1963). You can also use 
Subscription Service to obtain 
back issues and editorial indexes. 


PAID SERVICES 


vi BIX: BYTE' Information 
Exchange puts you on-line 24 
hours a day with your peers 
via computer conferencing and 
electronic mail. All you need to 
sign up is a microcomputer, a 
modem, and telecomm soft- 
ware. For further information 
and cost call 1-800-227-BYTE. 


М Program Listings: Listings of 
programs that accompany 
BYTE articles are now avail- 
able on BIX, on disks or in 
quarterly printed supplements 
(see reply cards in this issue for 
cost information), or call 
1-800-258-5485. 


v Microform: BYTE is available 
in microform from University 
Microfilm International in the 
U.S. and Europe. See Contents 
page for cost information. 


DISCOUNTS 


у] 13 issues instead of 12 if you 
send payment with subscription 
order. 


у] One-year subscription at $22 
(50% off cover price). 


vi Two-year subscription at $40. 
Уј Three-year subscription at $58. 


ү] One-year group subscription for 
ten or more at $18.50 each. 
(Call or write for details.) 


TOLL-FREE NUMBERS FOR 
YOUR CONVENIENCE: 


Subscriptions & Back Issues: 
1-800-423-8912 (in N.J., 
201-981-1963) 

BIX: 1-800-227-BY TE 


Program Listings Orders: 
1-800-258-5485 


And... welcome to 
BYTE country! 


ЕСТЕ 


THE SMALL SYSTEMS JOURNAL 


THE BUYER’S MART 


A Directory of Products and Services 


RATES: 1х—$475 3х--5450 6х—$425 12x—$375 


ACCESSORIES 


FREE CATALOG 


Thousands of parts and new surplus electronic parts 
at super low prices. FAST ORDER PROCESSING 
AND SHIPPING (95% of all orders shipped within 
48 hours). 

CALL OR WRITE FOR A FREE CATALOG... 


ALL ELECTRONICS CORPORATION 


P.O. Box 567, Van Nuys, CA 91408-0567 
1-800-826-5432 
Inquiry 551. 


SOFTWARE PACKAGING, DISKS 
Cloth binders & slips like IBMs. Vinyl binders, boxes, and 
folders—many sizes. Disk pages, envelopes & labels. Low 
qty. imprinting. Bulk & branded disks. Much More! Low 
prices, Fast service. Call or write for FREE CATALOG. 


Anthropomorphic Systems Limited 


376-В East St. Charles Road 
Lombard, IL 60148 


1-800-DEAL-NOW (312) 629-5160 
Inquiry 552. 


Self-Inking Printer Ribbon 


For users of Okidata and other open spool ribbon 
printers. Controlled Printout Devices are a new kind of 
printing ribbon that re-ink themselves, and will last 15 
times [onger than the ribbon you are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
POB 869, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 


Inquiry 553. 


COMPUTER PROTECTION 


* UPS * LINE CONDITIONERS * ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNDREDS OF HINTS & PRODUCTS — 


FREE CATALOG 1-800-225-4876 
ELECTRONIC SPECIALISTS, INC. 
171 So. Main St., POB 389, Natick, Mass 01760 
1-800-225-4876 


Inquiry 554. 


BAR CODE 


BAR CODE MADE EASY 
PERCONS E-Z:READER" keyboard snterlaces and multiuser 
RS-232 models make it easy to add bar code to virtually any 
compuler/terminal WITHOUT SOFTWARE MODIFICATION. 
Immediate shipping. Two year warranty. Bar code рига 


sallware available. Call for details on fast, accurate, easy data 
entry. Substantial reseller discounts. 


PERCON® 
2190 W. tith St, Eugene, ОН 97402 
(503) 344-1189 


THE BUYER'S MART is a monthly advertising section which enables readers 
to easily locate suppliers by product category. As a unique feature, each 
BUYER'S MART ad includes a Reader Service number to assist interested 
readers in requesting information from participating advertisers. 


Prepayment must accompany each insertion. VISA/MC Accepted. 
AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


DEADLINE: Ad copy is due-2 months prior to issue date. For example: October 
issue closes on August 1. Send your copy and paymentto THE BUYER'S MART, 
BYTE magazine, 1 Phoenix Mill апе, Peterborough, NH 03458, For more infor- 
mation call Mark Stone at BYTE 603-924-3754. 


BAR CODE 


READ & PRINT BAR CODES 


Fast, reliable data entry, into your programs as if 
from your keyboard. Internal unit for РС, XT, AT 
PS/2-M30. RS-232 unit for DOS & Non-DOS 
systems (incl. all Р5/2). Stainless steel wand and 
LASER interfaces. Powerful Bar Code and Text 
printing software. 
Seagull Scientific Systems 
601 University Ave., Suite 150, Sacramento, CA 95825 
(916) 386-1776 


BAR CODE READERS 

Among the industries best and most widely used barcode 
reader, reads all major barcode formats (code 39, 2 ol 5, 
UPC/EAN, codabar), connects between keyboard & system, 
advanced CMOS uses keyboard ower supply, connects to all 
IBM compatibles and DIN terminals, completely OS indepen- 
dent, software independent. Same day ship, 1 year warranty, 
30 day satisfaction guarantee. CALL for prices too low to 
advertise. 


Solutions Engineering Sales 
8653 Georgia Ave., Silver Spring, MD 20910 


800-635-6533 


Inquiry 556. 


DATA INPUT DEVICES 
Bar Code & Magnetic Stripe Readers for microcom- 
puters & terminals, including ВМ Р5/2 & others, DEC, 
‘AT&T, СТ, Wyse, Wang All readers connect on the 
keyboard сайа & are transparent to all software. Low 
cost bar coda print programs*& magnetic encoders are 
also available. GSA approved. 


TPS Electronics 
4047 Transport, Palo Alto, CA 94303 
415-856-6833 Telex 371-9097 TPS PLA 


Inquiry 557. 


PRINT BAR CODES & BIG TEXT 
Print Labels with Large Text and/or bar codes ой PC 
with Epson/Oki/IBM LaserJet printers. Text to 1"x1" 
reads at50 ft. Bar Codes; Coda 39, 2 of 5, UPC/EAN, 
MIL:STD, AIAG. Flexible format/size, Reversals. File In- 
put, Menu-driven $279, Other menu-driven programs 
for bar codes $49-5129. . 

Worthington Data Solutions 
417-A Ingalls St., Santa Cruz, CA 95060 


(408) 458-9938 


BAR CODE READERS 
PC/XTIAT Bar Code Reader attaches as 2nd 
keyboard, reads bar codes as keyed data. One 
model converts to external mounting via velcro or 
slot mounting in PC — $385. Н5-232 Modet— $399 
Rugged metal wand, reads UPC, EAN, 2 of 5, Code 


39, etc. Same day ship. 1 year warranty. 30 day $$ 
back guarantee. 


Worthington Data Solutions 


417-A ingalls St., Santa Cruz, CA 95060 
(408) 458-9938 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters maximum), plus company name, address and 
telephone number. Do not send logos or camera-ready artwork. 


BAR CODE | 


BAR СООЕЅ/ВІС TEXT FROM YOUR PROGRAM 
Add bar codes and/or о genes text to your Benen 
Print from inside of dBASE, BASIC, C, any MS-DOS 


language or even a word processor. Bar codes: UPC- 
A, UPC-E, 2 of 5, and Code 39. Big text in wide and 
narrow sizes 5", .3" and 2” tall Prints on Ep- 


son/Oki/IBM LaserJet printers $179-$239. 


Worthington Data Solutions 
417-A | St. Santa Cruz, CA 95060 


(408) 458-9938 


_ BOOKS/DISKS/VIDEOS- 


A Print-It-Yourself Book 
You may read on screen as easily as you print out 
the 333 pages. Educational, entertaining with a big 
message as far out as the doomsday scenario & 
the sci-fi means of survivor education. $18 for the 
3 disk set for PCs, packaged with free PC-Write 
2.71 complete with spelling checker. 


DIA Inc. 


334 Forepeak Avenue, Beactrwood, NJ 05722 
(201) 341-8113 


Inquiry 558. 


COMMUNICATIONS 


MULTI-USER BBS (FOR IBM PC AT) 


TEAMate — a mainlrame quality BBS. A mini Com- 
puServe. Full screen cursor-controlled interfaca, topic 
outline structure, public and private topics, audit trails, 
xmodem, integrated mail, content retrieval and more. 
MS-DOS, XENIX and UNIX versions. 


MMB Development Corporation 
1021 No. Sepulveda Blvd.. Suite К, Manhattan Beach, СА 90266 


(213) 545-1455 


Inquiry 559. 


BBS ALTERNATIVE 

The Business Connection—closely-coupled commware. 
Host reacts only to matching remote nodes. Secure, 
private mail/messaging. Off-line msg creation on 
remotes. User-friendly, auto call/iogon, auto msg inter- 
change, help, more. For {BM & compats, DOS З.Х, 256K, 
Hayes-type modem. Shareware rel—$25. Complete 
multi-function ver including printed manual—$99. 


SYNERGETIC INNOVATIONS 
PO. Box 79, Arroyo Grande, CA 93420 


Inquiry 560. 


COMPUTER INSURANCE 


COMPUTERS + INSURANCE = SAFEWARE 
Call tol! free for information 


* HOME COMPUTERS * BUSINESS COMPUTERS 
° LEASED COMPUTERS • O/ERSEAS 
* COMPUTERS LEASED TO OTHERS 
* COMPUTEAS TAKEN TO SHOWS 
* COMPUTERS HELD FOR SALE 
* OTHERS’ COMPUTERS IN YOUR CARE 


SAFEWARE, 
The Insurance Agency Inc. 
1-800-848-3469 ($2205 
nquiry 561. 
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THE BUYER’S MART 


| CROSS ASSEMBLERS DATA/DISK CONVERSIONS DEMOS/TUTORIALS = 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 


Faster Version 2.1 Now Available 
Relocatable Macro Cross Assemblers, 


Linkers, Librarians 
Targeted fo almost all Microprocessors 


ENERTEC, INC. 


BOX 1312, Lansdale, PA 19446 
215-362-0966 MC/VISA 


Inquiry 562. 


CROSS ASSEMBLERS 


Macros, PC Compatible, Relocatable, Condi- 
tionals, Fast, Reliable .. from $150 
also: Cross Debug/Simulators 
EPROM Programmer Board 
MICROCOMPUTER TOOLS CO. 
Phone (B00) 443-0779 
in CA (415) 825-4200 
912 Hastings Dr., Concord, CA 94518 


Inquiry 563. 


680X0 Cross Assemblers 


How. ғепретаме Quality SEXO Cross Assemblers that se your ІВМ PC or 

Mi verona rcce ағала lang facies. up ip. 22 car мізді. 

sorted сүстізгі mbar, INCLUDE fies, PATH names, ORG, DC. DS, EC! many 

offer descre amet MACROS), printed manuals. Bast versong create S~ 
verona Create quer S-recorca or relccaéle modes an 


/"* RAVEN Computer Systems 
Вот 12118. я Paul, MN 55112 (612) 636-0365 
Inquiry 564. 


Disassemble MPU OBJECT CODE on your PC 
Relocatable, symbolic disassembiers are now available 
for the Motorola, Intel, RCA, TI, Rockwell, & 2109 micros! 
Automatic label generation, assembly capability and 
much more. Call and ask for what you need. 


RELMS" 
P.O. Box 6718 
San Jose, California 95150 
(408) 265-5411 
TWX 910-379-0014 


Inquiry 565. 


(800) 448-4890 


DATA CONVERSIONS 


MEDIA CONVERSION/DATA TRANSLATION 
More than just a straight dump or ASCII transfer! 
Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems. 

IBM Р5/2 & Macintosh supported 
#1 п the translation industry! 


CompuData Translators, Inc. 
3325 Wilshire Blvd., Suite 1202, Los Angeles, СА 90010 


(213) 462-6222 
Inquiry 566. 


DATA/DISK CONVERSIONS 


Disk/Disk + Tape/Disk «OCR 
Over 1,000 formats! 372, 5%, or 8 inch disks; 
9 track mag tape; 10 MB Bernoulli cartridge. 
Data base and word processor translation. 
Specialists in Government Sensitive Data. Call 


for free consultation.. 
Computer Conversions, Inc. 


We take the hassle out of data conversion... 
9580 Black Mtn. Rd., Ste J, San Diego, CA 92126 


(619) 693-1697 


Inquiry 567. 
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DISK CONVERSIONS 
Media transfert oor from. IBM, Xerox, DEC, Wang, 
Lanier, CPT, Micom, NBI, CT, also WP, WS, 
MS/WRD, DW3, ММ, батпа, DEC DX, MAS 11, 
Xerox-Writer, ASCII. 


FREE TEST CONVERSION 
CONVERSION SPECIALISTS 


531 Main St, Ste. 835, El Segundo, CA 90245 
(213) 545-6551 (213) 322-6319 


Inquiry 568. 


DISK & TAPE CONVERSIONS 
AUTOMATICALLY 
SAVE TIME AND MONEY 


Over 1000 formats from Mini, Micro Mainframe, Word Pro- 
cessors, & Typesetters. 


TAPE Conversions as low as $23.00 MB 
DISK Conversions as low as $15.00 per Disk 
Call or write TODAY for a cost saving quotation. 


CREATIVE DATA SERVICES 
1210 W. Latimer Ave., Campbell, CA 95008 


Inquiry 569. 


DISK AND TAPE CONVERSIONS 


High quality conversión services & OCR scanning for 
Dedicated Word Processors, Mini and Micro computers. 
Over 1000 312", 514", and 8" formats, 800-1600ВРІ tape. 
Conversion between Wang, №1, CPT, DEC, Vydec, 
Lanier, OS/6, Xerox, Linolex, Lexitron, MemoryWriter, 
Editwriter, CompEdil, Exxon 500, Exxon Оух, IBM Sys/ 
34/38/38/5520, MAC, Victor, T RS, Apple II & Ill, NSTAR, 
IBM POATA, HP, and mostother Micros. Conversion 
vi into word software such аз DWG, WP, 
MSIWRD, WS, na, MM, PFS, & many others 


DATA FORMATS, INC. (408) 629-1088 
Inquiry 570. 


IBM PC «tom НР 


FILE COPY 
IBM PC to HP File Copy allows ІВМ PGs and com- 
patibles to read and write files written by Hewlett 
Packard Series 70, 80, 200, 300, 1000, 9000 com- 
puters. Call for information on this and other HP 
file copy programs and program translators. 


Oswego Software 312/554-3567 
507 North Adams St. Fax 312/554-3573 
Oswego, Illinois 60543 Telex 858-757 


Inquiry 571. 


CONVERSION SERVICES 
Convert апу 9 track magnetic tape to or from over 
800 formats including 372", 5% 8" disk formats & 
word processors. Disk to disk conversions also 
available. Call for more indo. Introducing OCR Scan 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd.. Dept. #В 

Buffalo Grove, IL 60089 (312) 459-6010 


Inquiry 572. 


| dBASE Ill COMPILERS 


FREE dBASE Ш + 


COMPILER DEMO DISK 


Dont buy Clipper" until you see our FREE dBASE Com- 
piler Evaluation Kit. Includes DEMO DISK wiih 8 PRG's 
and results of compiling with Clipper, Quicksilver & Fox- 


BASE + Also 15 benchmark tesis, complete magazine 
reviews, and detailed brochures about ail 3 compilers. 
FREE. No obligation. Call 24 hours, 7 days 


dataBASE Specialties (415) 652-2790 


P.O. Box 2975, Oakland, CA 94618 


Inquiry 573. 


INSTANT REPLAY Il 


Build Demos, Tutorials, Prototypes. Presentations, Music, 
Timed Keyboard Macros, and Menu Systems, includes 
Screen Maker, Keystroke/Time Editor, Program 
Memornzer, and Animator. Rec'd Great Reviews! Simp- 
ly the BEST. Not copy protected. No royalties. 60 day 


&atislachon money back guar. IBM and Compato. 
$149.95 U.S.Chk/Cr. Crd. Demo Diskette $5.00 


NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 


Salt Lake City, Utah 84109 .(801) 487-9662 
Inquiry 574. 


DUPLICATION SERVICE 


SOFTWARE DUPLICATION 


• One Stop Shopping © Technical Support 
* Custom Packaging * Drop Shipping 
* Copy Protection * Fast Turnaround 
* Competitive Pricing 
SATISFACTION GUARANTEED 


800-222-0490 NJ 201-462-7628 
MEGASo?t 


P.O. Box 710, Freehold, NJ 07728 See our ad on page 388. 


Inquiry 575. 


| ENTERTAINMENT 


NFL CHALLENGE UPDATE 
PROROSTR " increases the realism of your NFL 
Challenge game by providing you with an easy way to 
update player data fies, Prints a formatted printout of 
the player names and data. Includes PRODATA™ the 
complete 1987 player roster and Statistics. Requires 
IBM type NFL CHALLENGE (copyright XOR Corp.). 
PROROSTR $32 ppd. PRODATA may be purchased 
separately $22 ppd. Check, MO, MC, VISA 


HD&S Software 
Box 924183, Houston TX 77292 
(713) 688-9102 


Inquiry 576, 


BIBLE ADVENTURE GAME 
"Keys of the Kingdom" is an exciting Bible adven- 
ture game in which you acquire tha armor of God, 
contront the devil, meet characters from the Bible, 
and solve mazes and puzzies using the Bible. 
Runs on MS-DOS computers. Pricea: $25.00. 


Peterson Computer Co. 
8230 Clyde Park SW. Byron Center, MI 49315 
PH. (616) 878-9717 


Inquiry 577. 


USE YOUR PC TO PLAY LOTTO! 


Increase your chances of winning big! LOTTO-LUCK is a 
computer program, designed by a computer scientist using 
the latest techniques of Geometrical, Kabalism and Random 
Relationships of numbers to give you an opportunity to 
predict possible winning PICK/6 lotta numbers. LOTTO- 
LUCK will work on any lottery, in any state or country. Runs 
оп ІВМ РС, C-64 and Apple ІІ. Send $29.95 + $3 S/H to; | 


WINSW ARE SYSTEMS 
P.O. Box 8130 H, Sacramento, CA 95818 
(916) 457-5535 


Inquiry 578. 


FLOW CHARTS 


FLOW CHARTING П+ HELPS YOU! 
Precise flowcharting is fast and simple with Flow Charting 
П. Draw, edit and print perfect charts: bold and normal fonts, 
24 shapes— 95 sizes; fast entry of arrows, bypasses & con- 
nectors; Fast Insert Line; shrink screen displays 200-column 
chart; 40 column edit screen for detail work, much more! 


PATTON & PATTON 
81 Great Oaks Bid. San Jose, СА 95119 


1-800/672-3470, ext. 897 (СА residants) 
1-800/538-8157, ext. 597 (Outside СА) 
406/629-5044 (Outside tha U.S.A.) 


Inquiry 579. 


FOREIGN LANGUAGES | 


ON THE ІВМ РС & Р5/2 

| Use Arabic, Cyrillic, Farsi, French, German, Greek, 
Hebrew, italian, Spanish, Turkish, Vietnamese, Scien- 
tific Notations, etc... in popular software: Wordperfect, 


Wordstar, Volkswriter, PC-Write, Dbase, Spreadsheet, 


Basic, Prolog, Desktop Publishing. Dot matrix and laser 
printers option. EGA, VGA $75 CGA, MDA $95 one 


language. 
VN Labs 
4320 Campus Dr., Suite 114, Newport Beach, CA 92660 
14} 474-6968 


Inquiry 580. 


HARDWARE 


68020 SUPER MICROCOMPUTERS 
Up to 14.5 Mbyte RAM, 256K ROM, 34 users, floppy and 
hard drive (SCS!) w/DMA, calendar/clock м. backup. 
timer, real tme, multitasking, multi-user Professional OS-9™ 
op. sys. w/Basic 09", "C" compiler, assembler, screen 
editor, linking toader, utilities. Fits PC type cab/ps. Mem. 
Prot. & graphics options, more. From $2195.00. 

Other 68XXX computer systems from $995.00. 
AAA Chicago Computer Center 
120 Chestnut Lane - Wheeling, iL 60090 


(312) 459-0450 
Inquiry 581. 


DISCOUNT CLONES 
* XT Turbo — $450. 
a AT BAO MHz — $1200. 
a Seagate ST225 20MB hard drive with controller — $300. 
s Seagate ST251 40MB 38ms — $495. 
* Hayes compatible 1200 baud modem — $99. 
a Genius Mouss wisoftware — $85. 
* Panasonic КХЛ? 1091 — 5225. 
Automated Business Solutions 


516-379-3995 
30 day money back guarantee ® 1 yr parts & labor warrantee 
Dealer Inquiries Invited. Please сай for complete pnice lisi. 


Inquiry 582. 


87C51 PROG. $125.00 
The UPA 87051 Programming Adapter lets you use 
your general purpose programmer to program the 
ES 8751H, АМОВУЗЗН, 87С252, and B752BH. 
Also lets you program the 87051/8751H security bits 
| and the B7C51 агау. It's very smpe and 
VERY cosi effective. 


LOGICAL SYSTEMS CORPORATION 


6164 Teall Station, Syracuse NY 13217 
(315) 478-0722 Telex 6715617 LOGS 


Inquiry 583. 


POWERLINE GREMLINS?? 


POWER FAILURES?? 
Tha MEIRICK STANDBY POWER SYSTEM 
& tha TOTAL SOLUTION to your 

problema. 


400 wall system - $449; 
800 watt sy tem - $795 
MEIRICK Inc., POWER SYSTEMS DIV. 


Box 298, Frisco, CO 80443 303-668-3251 
1-800-323-5911 


ADDCARD PUTS 8 SLOTS 
IN THE 5 SLOT IBM-PC 
FOR ONLY $79.00. 


Fits inside system * 100% IBM Compatible • Uses existing 


| motherboard * Accepts many boards including Turbo, RAM, 


tape backup, modem, floppy or hard disk controllers & others. 
* Visa/MC/COD в Call or write for orders of brochure: 


1-800-231-4310 Ext. 768 / 313-562-9768 
Мегак Ind. е 8704 Edna * Warren MI 48093 


Inquiry 585. 


THE BUYER’S MART 


16 BIT DEVELOPMENT SYSTEMS 


The URDA 68000 or 8086 computer-in-a-notebook 
series includes a 68000 or 8086 16 bit processor with 
keyboard, display, tape and interface I/O, power supply, 
Documentation, Schematic, Operating System (ac- 


cessories available). List Price—$295.00 
Educational Discounts Available. 


Phone Quasitronics, Inc. 
at 1-800-245-4192, Іп PA, 412-745-2663. 


Inquiry 586. 


NEW/USED APPLES & STUFF 
MACINTOSH — Call 
Apple IIGS & ПЕ — Call 


Mac accessories—hard drives Call 
We buy, sell & horsetrade — Apple, IBM. 


SHREVE SYSTEMS 
845 Lark Ave., Shreveport, LA 71105 
318-865-6743 4-9 p.m. * 1-800-227-3971 
C.S.T.—VISA/MC 


Inquiry 587. 


USA WHOLESALE 


1200/2400 EVEREX MODEM $79/$169 
EMS/EGA EVEREX CARDS $99/$129 
SERIAL/BUSS — LOGITECH MOUSE $69/$79 
20MB/30MB HARD DRIVE КЇТ $239/$289 
XT/AT SYSTEM DRIVE $179/$629 
3,26МН2/8МН2 DOS/8087 $97/$139/$190 
6/8/10/MHZ 80287 $155/$235/$269 


214-418-0017 


Р.О. Box 819058-590, Dallas, Texas 75381 
Inquiry 588. 


MiniSeribe Drives, Xebec Controllers 
New MiniScribe 3212, % Height, 5%”, 10 Meg, Win- 
chester disk drives for $135. New Херес 5 14 10А Win- 
chester Controllers (SASI interface) for $130. 20 & 40 
Meg disk drives mounted on а card for Texas In- 
struments PC users. 90-day Warranty. 

Contact Western Automation Laboratorles, Inc. 

1700 North 55th St., Boulder, CO 80301 


1-800-227-4637 


Inquiry 589. 


HARDWARE/ADD-ONS = 


280" / HD64180/CP/M™ CO-PROCESSORS 
Plug-in co-processors for РС, PC/AT. 
Blue Thunder Z80 co-processors 
$249.95 10 MHz $399.95 
12.5 MHz $599.95 
HD64180 co-processors $295 and up 
All co-processors with CP/M emulator, Software only 
emulator ZSIM onty $99.95. 
Z-WORLD 916-753-3722 
{772A Picasso Ave, Davis, CA 95616 
See Ad Page 389. 


Inquiry 590. 


HARDWARE/CO-PROCESSOR 


PC MINI-SUPERCOMPUTER 
Up to40 MIPS т Your PC! 
Fill your PC/XT/AT with 1 to 6 PC4000 boards for а high speed 
PC-RISC system. The PCA000 uses the NC4016 RISC Engine 
which executes high level Fosth in silicon. Each РС4000 is a 


6 МН2 


general purpose parallel coprocessor that delivers speeds in 


the 5 to 7 MIPS range. . .over а 100 times faster than a PC, 
КАН standard С and Forth available. From $1295. 


SILICON COMPOSERS (415) 322-8763 
210 California Ave., Suite 1, Palo Alto, СА 94306 


Inquiry 591. 


HARDWARE/MONITORS 


COLOR MONITORS 


SURPLUS SALE 
NEW, Hitachi 13" AGB, 
640 x 240, .31 mask pitch, IBM Compatible, 50 & 60H2 


Their Price: $450 Our Price: $150 
International Materials Exchange Inc. 


Е МЛ le 33 Agassiz 81, 


Cambridge, MA 02140 
617-497-2290 


Inquiry 592. 


INVESTMENT 


CAPTOOL ! " $59 


Multiple portfolio manager. Stocks, bonds, funds, 

dpr. assets. True ROI before/alter taxes. О.//Сот- 

puserva pricing. Batch & client features. Stock & 

bond evaluators. Beats all others! IBM РС or PS/2. 
$3 S&H. Chk/VISA/MC. 


TECHSERVE, inc. 
РО. Box 70056, Bellevue, WA 98007 
800-826-8082 or 206-747-5598 


Inquiry 593. 


LAPTOP COMPUTERS 


Toshiba 1100+ 20 meg. Hard Drive 
A full featured External Hard Drive that attaches easily 
to your Toshiba. This COMPACT Drive has a Modem slot 
of itsq@wn—So you can have your Hard Drive and Modem 
too. ..Dos 2.1 or 3.2 compatible. Drive comes with 12 
Volt A.C. Adapter. Optional Battery pack and Cigarette 
Lighter Cord available. Retails for $1095.00 Dealer In- 
quiries Welcome. NEC Drive Available soon. IN STOCK 


801-364-8238 


Computer Expansion Products, Inc. 
3596 So. 300 W #7, Salt Lake City, Utah 84115 


Inquiry 594. 


LAPTOPS & ACCESSORIES 

FOR THE SMART BUYERS 
Zenith 181 & 183 * Toshiba * NEC Multispeed EL 
s DATAVUE е EXTERNAL 5V«" or 3/2” Drive units 
(in Va ht. case wipower & cable) for PC/XT/AT & 
compatibles * Brooklyn Bridge * Modems * 
Diconix printers. Fast delivery, reliable & friendly 
service. Call for low pricing 


Computer Options Unlimited 
201-469-7678 (? Days, SAM-9PM Eastern time) 


Inquiry 595. 


LAP-LINK 
The ultimate solution for linking laptop computer with алу ІВМ 
compatible desktop PC. 115, 200 baud transfer rate—faster than 
any other product available. No installation necessary, easy to 
use split screen design. Includes incredible "universal cable" 
that connects any two computers. Transfer entire disks faster 
than a DOS copy command! Only $129.95 including universal 
cable and both 3" and 5%” disks. "Bridge" owners can trade 
in for only $89.95 w/o cable. 
Traveling Software, Inc. 
19310 North Creek Parkway, Bothell WA 98011 

1-800-343-8080 (206) 483-8088 


Inquiry 596. 


MAILING LIST PROGRAMS 


Professional List Management 
Агсі151-- mainframe mailing list management for the 
ХТ/АТ/386. Capacity 20 million names, automabc ap 
and state veriheation, prin апу label, custom charts 
and repor s, merge-purge wih excellent near-dupe 


recognition, match codes, робізі presorng of all 


classes of mail, Nih ‚ uch more. $595. Save 
thousands of dollars Gall for Irae 16 рада Босх. 
Arc Tangent, Inc. 
923 Olive St., POB 2009, Santa Barbara, CA 93120 
800-843-5928 (т CA. B05-965-72 


Inquiry 597. 
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MEMORY CHIPS | 


MEMORY CHIPS 
41256-15-12-10 . $2.49/2,79/3.95 51000 (1 Meg). ...... Сай 
4164-15... 51258 for Compaq 388.6.43 
4164-12............... 1.13 8087-3-2.,,..,...,. 96/143 
41128 Piggy Back for АТ, .2.63 80287-6-8-10 .. 155/233/293 
41464-12 (64Kx4), .,.... 327 


414256 (256Kx4) .,......Са! 
2764,27128,27256,27512. Call 
Prices subject io change 


ESSK AY 1-800-327-3237 
Inquiry 598, 


PERIPHERALS 


GM CAR COMPUTER READ-out 


* Read engine computer data 
Is sensor data reasonable? 
Are status switches set? 
Are any trouble codes set? 
е Make disk records of car packets 
* Let your PC be automotive. 
EXECUTIVE ELECTRONICS, INC. 
938 Main St., Dept. B., Yarmouthport, MA 02675 


(617) 362-3694 
Inquiry 599. 


PROGRAMMERS TOOLS 


TLIB™ 4.0 Version Control 


The best gets better! They loved ТИВ 3.0: “packed with 
features...[does deltas] amazingly fast. ..ex- 
cellent" —PC Tech Joumal Sept 87. “has my highest 
recommendation" —R. Richardson, Computer Shop- 
per Aug 87. Now TLIB 4.0 has: branching, more 
keywords, wildcards & file lists, revision merge, LAN 


and WORM drive support, more. MS/PC-DOS 2.x & 3.x | 


$99.95 + $3 s&h. Visa/MC. 


BURTON SYSTEMS SOFTWARE 
Р.О. Вох 4758, Cary, NC 27519 (919) 489-2048 


Inquiry 600. 


AMADEUS AND MODULA-2 
For better programming Modula-2 

Amadeus is а complete and powerful environment for develop- 
Ing eppilicationa In M2 (Logiiech) on PCs. Amadeus Includes an 
application editor with mask/code generator and a run-time support 
composed of 25 modules which suppty windowing, ISAM database, 
improved interface for Btrieve, manus creation, full ИО procedures, 
specia) support of tha HP-Vectra (touch screen. . ) and much mow. . 

Developers: Amadeus will Increase your efficiency. Ease of use 
ol dedicated database programs with the power of M2 programming 
was the aim. With compiete manual. Only $345! Fras demo disk 


ae ID NOUVELLES SA 
CP 877, 1001 LAUSANNE, SWITZERLAND 


Inquiry 601. . 


Modula-2 


vo vae erences телеу | manager lor M2. Detects 
nok, your progres ute EMS кто dar or шы DOS 


ЕЕ бургы бот 


Wig pare SE S0th, Portland, OR 97206 
(503) 777-8844; BIX: pmi 


Inquiry 602. 


FREE BUYER'S GUIDE 


Call or write for our FREE comprehensive buyer's guide con- 

taining hundreds of languages. utilities and books specifically 
for IBM personal computers and compatibles. We're the world's 
leading independent dealer of programmer's development tools 
because we provide sound advice, low discount prices, fast 


delivery, FREE U.S.A. shipping and no hidden charges. 


Programmer's Connection во0-336-1166 usa 
216-494-3781 OH & AK (Collect 216-494-3781 OH & AK (Int'l) 


7249 Whipple Ave. N 800-225-1168 Canada 
North Canton, OH 44720 9102406879 Telex 


Inquiry 603. 
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THE BUYER’S MART 


$3 SOFTWARE FOR IBM PC 
Public Domain & User Supported Software. Hundreds 
to choose from, wordprocessors, data bases, spread- 
sheets, assorted games for all ages, communications, 
business, music, art, programming language and useful 


utllitites for making your computer easier to learn. Most 
programs have documentation on the disk. Write for 
your FREE catalog today] 

BEST BITS & BYTES 


Р.О. Box 5332, Dept-B, North Hollywood, CA 91616 
(818) 893-6304 


Inquiry 604. 


FREE CATALOGUE 
PUBLIC DOMAIN/SHAREWARE 


• 400 IBM PC & compatibles disks = 

200 Amiga disks « 125 Atari ST disks 
PC disks as low as $1.25 each, Amiga & ST as low as $1.60 
each! Rent or buy. Free shipping! Call toll free, write cr cir- 
cle reader service for FREE BIG CATALOGUE with full 
descriptions. Pleasespecifycomputer---4B hr. turnaround! 

Computer Solutions 
P.O. Box 354—Dept. B, Mason, Michigan 4BB54 

1-800-874-8375 (M-F 10-6 EST) 1-517-628-2943 


Inquiry 605. 


RENT SOFTWARE $1/DISK 


RentPublic Domain and User Supported Software 
for $1 per diskfull or we'll copy. ІВМ (3V2" also), 
popa C-64, Sanyo 550 and Mac. Sampler 

MC. 24 hr. info/order line. (619) 941-3244 or 
send #10 SASE (specify computer) Money Back 
Guarantee! 


FutureSystems 
Box 3040 (T), Vista, CA 92083 
office: 10-6 PST Mon.-Sat. (619) 941-9761 


Inquiry 606. 


PUBLICATIONS 


$-100 BUS 


Oneof the most versatile, up-to-date, and powerful 
microsystems available today. And S-100 Journal 
covers the S-100 bus exclusively. if you are in- 
terested in S-100 computers, and you have never 
seen a copy of S-100 Journal, circle the inquiry 


number below and we will send you a sample issue. 
(Sample issue ой valid in USA only. Othars circle No. for information.) 


S-100 Journal 


Р.О. Box 1914, Orem, UT 84057 


Inquiry 607. 


SALES/MARKETING TOOLS 


SALES MAGIC 
Software solutions for better selling from 


MARKET POWER INC. 


computer innovations 

We are proud to have helped these companies: Navistar, 
Westinghouse, Kodak, Chemical Bank, Chrysier, Canadian 
National Hotels, and more... 

Whether you are a company or an individual, we can help 
you. Call or write. (916) 432-1200 
101 Providence Mine Rd., Suite 106 A FREE 
Nevada City • California 95959 DEMO DISK 


Inquiry 608. 
SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 
* General Ledger * Purch Ord/Invntory 
* Accounts Recvbl. * Accounts Payable 
* Order Entry * Job Costing 
* Sales Analysis * Job Estimating 


$99 EA. + s&h w/dBASE 2, 3 or 3+ SOURCE CODE 


dATAMAR SYSTEMS cr.crd/Chk/COD 
4876-B Santa Monica Ave. 
San Diego, СА 92107 (619) 223-3344 


Inquiry 609. 


SOFTWARE/ACCOUNTING 


ACCOUNTING KIT $79.95 
Гор & Daur эй M OMNI io ито те ЛАРЫНЫ М 


in nonaccountais. 
venir ee ledger software package free. The kit consists 
of a 300 page book, worksheets, homework, homework analysis 
and GL software. The software generates detailed reports. trial 


balance, income statement and balance s'est. IBM or compat- 
ble. Used in curriculums by Рай Cotege, Denver Риб Schoots, 
etc. $7 


Learn-Ed Software 
8400 E. ILIFF, Suite 11, Denver CO 80231 
1-800-621-8385 ext. 736 


Inquiry 610. 


SOFTWARE/A.| . 


Neural Net Model 


SIMNET s/w shows how a neural net model may be 
instructed to learn specific binary pattern associations. 
Once sys. has been taught the user may test ils 
capability for generating proper output patterns in 
response to random input sequences. Also allows ad- 


justments of learning rate. $59.95 U.S. money order, 
cash or certified check. Needs ІВМ PC 256K, one 


floppy. 
Blair House Innovations 
Р.О. Box 7, Belcarra Park, Port Moody, ВС V3H3EI Canada 
604-939-5998 


Inquiry 611. 


NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 


TOPS! 15 A FULL VERSION OF ОР55 WHICH RUNS 
UNDER MS-DOS, UNIX OR CP/M. A FAST, EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL. 


PROTOTYPING: $125 PRODUCTION: $250 
PROFESSIONAL $375 SHIPPING, ADO $5 


DYNAMIC MASTER SYSTEMS 
РОВ 566456, Allanta, ЗА 30356 
(404) 565-0771 Telex #282923 


nquiry 612. 


SOFTWARE/BASIC | 


CUT CODE & HASSLE 80% 
EPI-tooís (top level library & utilities) for QuickBASIC. Max- 
imum ease, minimum code, top performance! Use EPt-tools 
and get your own wayl 
Call E.P.I. (dpt. Bí) for FREE DETAILS or $4 DEMO DISK 
$69 Introd, offer—Money back guarantee—Vtsa/MC/AmEx МО 

European Personal Informatics 
13607 Runney Мазда Dr.. Sugar Land, TX 77478 


EPi/eeL ciu; (713) 242-6371 
Rue de l'Echelle, 253-B,4100 SERAING —- Telex42037 


nquiry 613. 


COMPILED BASIC TOOLS 


We now carry a complete line of libraries and 
tools for Compiled BASIC in addition to our 
FINALLY! series. Get our catalog of top brand 


products for Compiled BASIC, by ams 1-800 
423-3400 (9:00 AM to 8:00 PM EST) 


KOMPUTERWERK, INC. 


851 Parkview Blvd., Pittsburgh, РА 15215 
PA & AK call (412) 782-0384 


Inquiry 614. 


SOFTWARE/BUSINESS . 


DATA ENTRY SYSTEM 


Heads-down data entry with two-pass verification for 
the PC/XT/AT & compatibles. Loaded with features 
like: Auto dup & skip, verify bypass, range checks, 
& table lookups. Fully menu driven only $395. 


Call for free 30 day trial period. 
COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 
(206) 776-6443 


THE BUYER’S MART 


SOFTWARE/BUSINESS SOF TWARE/ENGINEERING SOFTWARE/ENGINEERING 


LP88 — SPREADSHEET LP 


yam now 
ere ean TUTO cruenta and 22: бекті пунио оом кова 
version reads/wrttes Lotus worksheets. Use 1-2-3/Symphony as 
a matrix generator or post processor. Many other features including in: 
teractve and baich 


operation, spre3dsheetstyle display, equation pro 
œ, роет оғада, бе 1/0, а СК суре report genes ator, 
sensitivity analysis. IENews says. “The and features of this pro 
gram are a bargain at ite low price.” $149 with 8087 suppord and 
100-page manual. $29 for working demo and min-manual. 
EASTERN SOFTWARE PRODUCTS, INC. 
РО Вох ms Alexandra, VA 22309 


Inquiry 616. 


dFELLER Invento 
Business inventory programs written in modifiable dBASE 
source code. 
dFELLER Inventory $150.00 
Requires dBASE II or НІ, PC-DOS/CPM 
dFELLER Plus $200.00 
with History and Purchase Orders 
Requires dBASE Ill or dBASE III Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, М 49849 
906) 486-6024 


Inquiry 617. 


Fawn Hall Clone: $99 


KeepTrax works like your personal secretary. Instant access 
to employ ee records, birthdays/anniversans/mas lists, inven- 
tory, expenses, follow-up calls, appointmertis, thingsto-do. Has 
phone book with auto-dialer and te t editor. Creates reports 
and mailing labels. Much more. Completely self-teaching. 


Money-back guarantee. MS/PC-DOS. 
DATATEC SERVICES INC. 


Software Division 
Р.О. Box 828, Е) Segundo, СА 90245 
(213) 640-1700 24 hrs. 


Inquiry 618. 


SOFTWARE/CHURCH _ 


PowerChurch Plus® 
Fast, friendly, reliable church administration 
system. Full fund accounting, mailing lists, 
membership, contributions, attendance, word 
processing, accts. payable, payroll, multi-user 
support, and much more - all for $495 com- 
plete. FREE demo version. 


F1 SOFTWARE 


P.O. Box 3096, Beverly Hills, CA 90212 
(213) 854-0865 


Inquiry 619. 


ROMAR CHURCH SYSTEMS" 
Mernbership-61 fields plus alternate addresses; labels, fetiess, 
reports алу fields). Offering-256 funds; optional pledge; 
statements; роя to 255x/yr. Finance-gen. ledger w/budget, up 
to 500 subtotals & 99 depts., month & YTD reports anytime for 
any month. Attendance—8 service times, 250 events per ser. 
vice; 60 consecutiva weeks. Available for floppy, 37/2 & hard disk. 
Ad too shortl Write for free 48-page guide. 


Romar Church Systems, Attn: BJB 
P.O. Box 4211, Elkhart, IN 46514 


(219) 262-2188 
Inquiry 620. 


SOFTWARE/ENGINEERING 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circuit Analysis е Root Locus * Thermal 
Analysis * Plotter Drivers * Graphics ® Signal 
Processing ® Filter Design ® Report Proof- 
reader % Transfer Function Analysis e» 
PC/MSDOS » Macintosh * CP/M. VISA/MC. 


BV Engineering * (714) 781-0252 
2200 Business Way Suite 207, Riverside, CA 92501 


Inquiry 621. 


ineer’s Aide 


„Е т op Engineering Revolution! 


* Pipeline/Ductwork Sizing • Orifice/Control Valve Sizing 
* Pump/Fan/Compr. Sizing • Project Financial Analysis 


* Heat E changer Sizing « Conversion Ca culator 

* Fluid Properties Library * Specification Writer 
Above programs in one stand alone integrated 
package for $695. For IBM PC & Macintosh. 


Engineering Programming Concepts 


1-800-367-3585 (24 hr) 1-805-484-5381 (Ca) | 


Inquiry 622. 


Scientific Plotting Pkg. 
Engineers/scientists prepare publication quality plots with F- 
CURVE. A few of F-CURVE's features: Plot-data, smooth curve 
through data, regression curves (linear or nonlinear). Draw 
linear, fog, inverse, or power axis. Label plot. You have total 
control. For MSDOS and HP Plotters. 

$59.95 /VISAIMC/check 
LEDS Publishing Co., Inc. 
P.O. Box 12847. Research Triangle Park, NC 27709 
(919) 477-3690 


Inquiry 623. 


Servo Design with CCAP 
Interactive linear analysis program for XT, AT, Р5/2. High 
res Bode, Nichols, Nyquist and root locus plots. Build 
and salve control system block diagrams with 50 nodes. 

60th order transfer fun tions. S-plane, Z-plane, 
and W-plane. Reads NASTRAN modal output. Also, а 
non-linear simulation “Authoring” program. 


Lewis Engineering Software 
РО. Box 55-BV, Andover, MA 01810 
(617) 975-5509 


Inquiry 624. 


FINITE ELEMENT ANALYSIS 


MSC, the leader in FEA technology, markets a full 
line of FEA tools for personal computers. Starting 
at $45 for MSC/pal INTRO on either the IBM PC or 
the Apple Macintosh, our products are designed to 
be complete and easy to use. Interfaces for most 
CAD systems available. 


The MacNeal-Schwendler Corporation 
815 Colorado Blvd. Los Angeles, California 90041 
(213) 259-3888 


Inquiry 625. 


SIMULATION WITH GPSSIPC" 
GPSS/PC" is an IBM personal computer Implementa- 
tion of the popular mainframe simulation language GPSS. 
Graphics, animation and an extremely interactive environ- 


ment айуу a totally new view of your simulations. 
Simulate complex real-world systems with the most in- 
teractive and visual yet economical simulation software. 


MINUTEMAN Software 
P.O. Box 171/Ү, Stow, Massachusetts, U.S.A. 


(617) 897-5662 ext. 540 (800) 223-1430 ext. 540 
Inquiry 626. 


SPICE Circult Simulation 
Non-linear dc & transient analyses, linear ас 
analyses of circuits consisting of resistors, 
capacitors, inductors, mutual Inductors, Independent 
& dependent sources, transmission lines, and 
semiconductor devices: diodes, BJT's, JFET's, and 


MOSFET's. PC versions $95. Versions for DSI 
boards. 


Northern Valley Software 
28327 Rothrock Or. Налсһо Palos Verdes, СА 90274 
(213) 541-3877 


Inquiry 627. 


ENGINEERING SOFTWARE 


You will save hours of development time with 
our library of integrated programs. 


a Graph Plotting * Equation Processing 


• Simultaneous Equations * Complex Arithmetic 


* Pop Up Calculator “ Fourier Transforms 
* Top Down Designer ° and more... 
For a FREE CATALOG: write 
Pulse Research 
Dept Eng 5, P.O. Box 696, Shelburne, VT 05482 
802) 985-2928 


Inquiry 628. 


CIRCUIT ANALYSIS FOR WORKSTATIONS 


ECA-2, an advanced analog circuit simulator, now 
available for Apollo workstations, includes: 

* AC, DC, Transient, Fourier analysis. 

* Worst Case, Monte-Carlo, nonlinear simulation. 

* Larger circuits, fester simulations than SPICE. 

ECA-2 Apollo $3,000. Apollo Eval Kit $380. 
ECA-2 IBM PC/XT/AT $675. PC Eval Kit $95. 

Call 313-663-8810 for FREE DEMO. 


Tatum Labs, Inc. 
1478 Mark Twain Cr, Ann Arbor, MI 48103 


Inquiry 629. 


SOFTWARE/FORTRAN 


FORTRAN 77 Extension 


EXTEND subroutines for М5, АМ. IBM Pro Чи. 
Sept eae keyboard, monitor, „Лех & graphics 
OS filo & directory operations, parallel & serial 

ШО. Plus user graphics for CGA, EGA, VGA, 
HP7475A, TEK 4010, AutoCAD DXF & db save 
files. Both 8087 & non 8087 libraries pkgd for $149. 
Royalty free. 

Design Decisions, Inc. 

P.O. Box 12884, Pittsburgh, PA 15241 


412) 941-4525 


Inquiry 630. 


SOFTWARE/GAME 


SMART STUD POKER 


Play Five- or Seven-card Stud Poker against two 
computer simulated players whose characters can 
be picked from five different character sets. You 
choose the ante, bankroll etc. Runs on IBM DOS 
2.0, color monitor. $15 il ordered before Dec. 31; 
regular $25. Send monay order or check to: 


Kar Yung Software 
Р.О. Box 14074, Torrance, CA 90503 


Inquiry 631. 


SOFTWARE/GENERAL 


NATURAL 3-D NAVIGATION 


Ш 3 Vanishing Points Navigator: Moving natural 
view with complicated rotation capability. 
$99.95 + 4.00 S&H. 

Ш Secured Communicalion System: Conceal infor- 
mation from any unauthorized access; in- 
сезе ере Is assured by advanced Number 

вогу. $349.85 + $4.00 

faj hengi require ІВМ PC or compatible (266K up). 


bp-Coding S ys stoms 
2445 University Heights Ider, CO 80302 
telephone {303} 442-1943 е facsimile 303) 442-1967 


Inquiry 632. 


DO YOU STILL USE DOS? 
QUICK LOOK, the easiest, most DOS shell 
ever, is herel QL can Edit, Сору, , Move, Erase, 
Hide, Unhide, Rename, Find fites, and more with just 
a SINGLE KEYSTROKE. Scrap DOS and become 


a power computin' dynamo of digita dominance. QL 
has a 30-day money back guarantee and is not copy 
protected. For more info call (513) 429-4806 or write 


CDS, 3929 Col. Glenn Hwy., Dayton, OH 45324. 
QUICK LOOK Only $34.95 


Inquiry 633. 
NOVEMBER 1987 * BYTE 377 


SOF TWARE/GENERAL 


WOULD YOU LIKE TO KNOW? 
Your |.Q.? Memory Level? Response Time? 
Coordination? Visual Perception? 
Expand your mind with MENTOR™—software that lets 


you explore your hidden talents. 58 psychometric ex- 
ercises, incl. 25 1.0. tests. 
IBM PC/Compatibles * 256K * $49.95 е VISA/MC 
Heuristic Research, тс. 
3112.А West Cuthbert Ave., Midland, TX 79701 
800-443-7380 (In TX, collect 915-694-5936) 


Inquiry 634. 


SAVE 9096 ON SOFTWARE! 
Shareware programs compare favorably to com- 
mercial programs costing $200 and up! EZ Forms, 
PC Key Draw, PC Outline, PC Accounting, over 
170 others to choose from all for $6.95 or less per 
disk! Money-back guarantee. IBM PC, Jr, or com- 
patibles. Send today for FREE catalog. 


SHAREWARE EXPRESS 


31877 Del Obispo, Suite 102M, San Juan Capistrano, СА 92675 


Inquiry 635. 


PC HYPER-CALCULATOR 


Popup MS-DOS emulatiom of HP-11C scientific and 
HP-12C financial calculators. Two-way transfer, program 
& data files, alpha prompts, hex/oct/bin arithmetic, 100 
registers, 1000 program steps. Free 8087 version, utili- 
ly programs. $49.95 + $3 s&h. 


SUNDERLAND SOFTWARE ASSOCIATES 
Р.О. BOX 700064 
REDONDO BEACH, CA 90277 


CALL TOLL FREE 800-628-2828 ext. 502 


Inquiry 636. 


SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 
ТЕКМАН is a graphics library for the EGA or Tecmar 
Graphics Master. Similar to PLOT-10, includes WIN- 
DOW, VIEWPORT, AXIS. Support for HP, HI plotters. 
Curve fitting, complete plotting program. Log, semi-log, 
multi-axis, 3-D, contours. Jerry Pournelle (Aug 86 Byte): 
“Ав good as any | have ever seen..." Demo disks, 
literature available, 


Advanced Systems Consultants 
21115 Devonshire St. #329, Chatsworth, CA 91311 
(818) 407-1059 


Inquiry 637. 


FPLOT PEN PLOTTER EMULATOR 


Use your dot matrix or laser printer as an HP pen 
plotter. Hi-resoutput. Vary line thickness. Includes 
VPLOT virtual plotter utility to capture plotting com- 
mands. Supports NEC P5/P6/P7, IBM Proprinter, 


Epson LQ/MX/FX/RX, HP Laserjet. Uses Hercules, 
CGA, ог EGA for screen preview. $60 + $4 s&h. 


HORIZON SOFTWARE 


Suite 605, 24-16 Steinway St., Astoria, NY 11103 


Inquiry 638. 


GRAPHICS PRINTER SUPPORT 
AT LAST! Use the PrtSc key to make quality scaled 
B&W or color reproductions of your display on any 
dot matrix, inkjet, or laser printer. GRAFPLUS sup- 


ports all versions of PC or MS-DOS with ІВМ (inci. 
EGA), Tecmar, and Hercules graphics boards. 
$49.95. 
Jewell Technologies, Inc. 
4740 44th Ava. SW, Seattle, WA 98116 


| 800-628-2828 x 527(206) 937-1081 
Inquiry 639. 
378 BYTE * NOVEMBER 1987 


THE BUYER’S MART 


| SOFTWARE/GRAPHICS | 


FORTRAN PROGRAMMER? 


Now you can call 2-D and 3-D graphics routines 
within your FORTRAN program. 

GRAFMATIC: 75 callable routines for 
screen output. $135. 
PLOTMATIC: Pen plotter driver. $135. 

For the ІВМ PC, ХТ, AT and compatibles. We sup- 
роп, a variety of compilers, graphics boards and 
plotters. 


MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


(301) 593-0683 


Inquiry 640. 


GRAPHICS/PICTURE DISKS 


* Fabulous * new Е for PRINT SHOP, РАМТ 
MASTER, NEWSR , NEWSMASTER, MACPAINT, PC 
PAINT, WINDOWS, VENTURA, and PAGE MAKER. 
Available in IBM, Apple Mac, C64 and го CP/M formats. 
Catalog and damo disk $9.95 + $2.50 S/H, 


Specify one pgm and one disk formal. 


Steele Publishin 


Dept. 81, Р.О. Box 5493, Concord, CA 24 
(415) 685-7265 


Inquiry 641. 


CGA- Hercules" Graphics 
Mode-MGA" allows you to use business graphics, games, 
BASICA graphics and other CGA specific software with your 
Hercules" Monochrome Graphics adaptor and monochrome 
monitor. Works with all CGA programs. $79.95 (+ $5 s&h) 
for the 3k-TSR version. 30-day money back guarantee. Сай 
оғ write: 


T.B.S.P. Inc. 


2265 Westwood Blvd., Suite 793, Los Angeles, СА 90064 
(213) 312-0154 


Inquiry 642. 


SOFTWARE/HOME/BUSINESS 
AUTO-PILOT 


If your hame/olfice requires you to remember 
countless assignmerisitasks, put these грот 
sibilities on AUTO-PILOT. Ideal for small businss & 
busy homeowners. Easy to use. Reminds you of 
repeating/one-time events. PC/XT/AT/comp $29.95 
ChecKk/Visa/MC. 


Advanced Concepts 


РО. Box 246, Ironia, N.J. 07845 
1-800-828-2828 x 655 
Inquiry 643. 


SOFTWARE/LANGUAGES 


VIDEO TAPES 


UNDERSTANDING C ....$39.95 
8086 ASSEMBLER $29.95 68000 ASSEMBLER $29.95 
Loaded with examples! Each tape leaves no stone un- 
turnedi Takes you from novice to expert in 4-6 hours. 


À pleasant learning experience and handy reference. 
Book accompanies. VHS/Beta. in TX, add tax. 


APPLIED LOGIC 
2308 Royce Dr. Arlington, TX 76016 
(817) 275-4631 


Inquiry 644. 


Мана М ВО 14 Р 2 Language 


Powerful string & data handling facilities. Improved speed, VO & 
functions. Interpreter compatible with mainframe SNOBOL4, 64K 
strings, 32 bit Integers, 8087 for float & large memory model. Sam- 
ple pgms include ELIZA. For >256K IBM PC & DOS > 20. Definitive 
"green" book by Griswold et ai recommended. 

Programmer's Guide +5%” SSDD diskette ..... 


Postpaid in USA. In NY add tax. МЗАЛМС (814) 271-5855 


BERSTIS INTERNATIONAL 
РО. Box 441, Millwood, NY 10548 


Inquiry 645. 


SOFTWARE/LANGUAGES 


THE PL/M CONNECTION 
* Your link ta the IBM PC from РОМ 86 

Write programs—Create utilities 

Build application systems 

“ Complete system interface libraries 
* Dos 1, Dos 2, Dos 3, Bios, Graphics 
* Large and compact memory modules 
* 200 page Technical Reference Manual 
* Complete source in PL/M B6 and Assembler 
* Demonstration utilities with source 


| CompuFirm Corporation 
7841 Balboa Avo., Ste 210, San Diego, СА 92117 
(619) 571-0228 


Inquiry 646. 


COMPILER FOR TI 520/530 
PROGRAMMABLE CONTROLLERS 


Altemative to Ladder Diagram Programming. Write your pro- 
gram in the TI 520/530 mnemonic language, instead. Use 
your favorite word processor or text editor to enter the pro- 
gram in a text file, then aur program will compile and load 
it into your controller. Advantages: faster program entry, more 
flexible and better documentation. Runs on any IBM PC or 
compatible. Serial port COMI required to load program. 

Full features Dema disk $10. Complete package $150. 


Control Software 
P.O. Box 1402, Portsmouth, Ohio 45662 
814) 354-3744 


Inquiry 647. 


DRUMA FORTH-83 


Strict "83 STANDARD. Developed for in house use. 
No 64K limitation. 64K speed & ompactness to 320K. 

* IBM РС/ХТ/АТ & compatibles, DOS 2.0+ 

• ROM: Headeriess code, separated variables 

• Assembler, file & DOS interfaces 

* Editor, examples, disk manuals 

* Numerous other features 

* Full Pkg. $79. Demo $10. S&H $2. 


DRUMA FORTH-83, DRUMA INC. 
P.O. Box 610097, Austin, TX 78761 512-323-0403 


Inquiry 648. 


MACINTOSH DEVELOPERS 
Speed up application development and PC to MAC 
гіпо with compiled libranes. е PROGRAMMER'S 
XTENDER VOL. 1 — menus, windows, dialogs, 
text edit — VOL. 2 — Printing, graphics, lists. 
* Extender GrafPak-line, bar, log, graphs; multi- 
ple curves; customizable. 


Invention Software Corp. 
P.O. Box 3168, Ann Arbor, М! 48106 


(313) 996-8108 


Inquiry 649. 


SCRUTINY 


e An advanced symbolic debugger for all MS-DOS computers 
• Compatible with Turbo Pascal, Microsoft Assembler, others 
* Packed with features, including support for graphics and 
B0385 debug registers 
M STREET SOFTWARE 


5400 E. Mockingbird Lana, Suite 114, Dallas, TX 75206 
214-827-4908 


Information also available via our 24 hr. 300/1200 
modam: 214-669-1882 


Inquiry 650. 


SOFTWARE/PRINTER 


PRINTER GENIUS 
Powerlul memory resident printer contro 1, fram pop-up 
menus or within documenis * Prini spool to disk • 
Background prin! • Directory search А file browse e 
Edit & print small text e Redirect output to any media 
or printer е Suparb documentation е Preseli for all dot 


matrix and laser printers • Completely fiexible • PC 
MS-DOS • $568 + $4 S/H —VISA/MCICOD 


Nor Software Inc. 
527 3rd Ave., Suite 150, New York, МУ 10016 


(212) 213-9118 


Inquiry 651, 


SOFTWARE/REAL ESTATE | 


MANAGEMENT & ANALYSIS 
REAL PROPERTY MANAGEMENT ЇЇ... .$395/$595 
for apts., shopping centers... Records and budgets 
income/expense by month/account/unit. Writes checks, 
invoices, 1099 forms, allocates costs. P&L and cash 
flow by property and owner. 

REAL ANALYZER. .. .. $195 for detailed analysis of 
residential & commercial properties. Easy “WHAT IF?" 
30-day money-back guarantee. 

REAL-COMP INC. 
P.O. BOX 1263, CUPERTINO, CA 95015 

408-996-1160 


Inquiry 652. 


| SOFTWARE/SCIENTIFIC | 


Data Acquisition & Analysis on PC's 


ж FOURIER PERSPECTIVE 1 Advanced Signal — 

* PRIME FACT PET paves teeny Dal Fon Tuo ascal, C 
Fortran, Basic. Up to 65,520 data ponts. 2D interface avaiable. Rec- 
tangular ҒҒТ now possible in a multitude of dimensions. 

* te 30 Scientific Graphic packages with plotier support from Golden 

ага. 

я Oaia Асдшзйюп А Control Boards torm MetraByte, Analog Devices, 
Burr-Brown, Strawberry Tree, National instruments, Contec, & Тастау. 

ж Data Acquisition А Analysis Software—Lablech Notebook, Asyst, 
UnkelScope, Lotus Measure with 1-2-3/Symphony, А Quinn-Curtis. 

Cail for FREE соп Assistance & Technical Literature 
LOW PRICES—Satisfattion GUARANTEED 


Alligator Technologies — (714) 722-1842 
P.O. Box 11386 Costa Mesa, CA 92627 


Inquiry 653. 


Do You Need to do This 
on Your PC? 


614 08 — cuin 


1:2 liter per sec 
= 8.386421 sec 
Cascaux1000, “The Intelligent Galculator". 
(For IBM PC's) Verify logic of calculations. Reduce steps 
by 50%. Extensive table of physical constants. Easily 
customized. Much more! $59.95 Demo disk $1. 


Graphics 3220 Steuben A 


1% 


уе. 


SCI-GRAF and SCI-DATA 


SCI -GRAF produces heres graphs thru easy menus 
or іпкаце C &branes. log scales, eror bars, 
screen and printer output. 


SCI-DATA performs least squares and normal curve fits, 


scaling and polar coordinate transformations. 
Prices start at $59.95. 
Microcomputer Systems Consultants 
Box 747, Santa Barbara, CA 93102 


(805) 963-3412 


Inquiry 655. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 


FOR THE ІВМ PC & COMPATIBLES 
MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 
(301) 593-0683 


Inquiry 656. 


FitAll 
NONLINEAR REGRESSION ANALYSIS 


* TurboPascal v3 source for PC/XT/AT with CGA 
ж Menu of 20 user-definable functions (models) 


* Multiple independent variables x Weighting 
ж 2D plots * Manual on disk 
* $45US ($60Can) + $5US outside USA & Canada 


MTR Software 


Р.О. Box 13, Islington A, TORONTO, Ontario MSA 4X1 Canada 


Inquiry 657. 


THE BUYER’S MART 


SOFTWARE/SCIENTIFIC 


Scientific/Engineering/Graphics Libraries 
Turbo & врева Pascal, Modula-2, С 


Send for FREE catalogue of software tools for Scien- 


tists and Engineers. Includes: Scientific subroutine 
libraries, device independent graphics libraries (in- 


cluding EGA, HP plotter and Laserjet support), scien- 
tific charting libraries, 3-D plotting library, data acquisi- 
tion librarias, menu-driven process control software. 
Versions available for a variety of popular languages. 
Quinn-Curtis 
49 Highland Ave., Needham, MA 02194 


Inquiry 658. 


TURN WordPerfect™ INTO A SCIENTIFIC 
WORD PROCESSOR ONLY $75 
Display & print complete math & Greek symbol sets. 
Includes display chip, printer downioading program, 
& free custom printer drivers & macros with proof 
of purchase of WordPerfect. Call for flyer, list of sup: 

ported hardware, & ordering info. 


SCIENTIFIC WORD PROCESSING ENHANCEMENTS 
8320 N. Lockwood Ave., Skokie, IL 60077 


(312) 677-4270 
Inquiry 659. 


forMath® text-formatter 
* Equations, matrices, ratios, integrals, diagrams 
е Macros, fonts, Greek/math symbols 
e Hyphenation, secn/eqn/ref numbering 
е Indexes, table of contents, footnotes 
e Dot-matnx, daisywheel, laser panters. all monitors 
$400. $50 for demo 
SHANTHA SOFTWARE INC. 
50 West 97th St. Room 11N, New York City 10025 


(212) 222-SNIP 
Inquiry 660. 


SOFTWARE/SORT 
OPT-TECH SORT/MERGE 
Extremely fast Sort/Merge/Select utility. Run as an 
MS-DOS command or CALL as a subroutine Sup- 
ports most languages and filetypes nduding Bineve 


and dBASE. Unbmmed filesizes, mutiple Keys and 
much more! MS-DOS $149. XENIX $249. 


(702) 588-3737 


Opt-Tech Data Processing 
P.O. Box 678 - Zephyr Cove, NV 89448 


Inquiry 661. 


SOFTWARE/TAX PREP. 


TaxEase" System 

Federal & State returns on single disk—only $69.95. 
Easy to use. Calculates automatically, performs com- 
plex ‘What if” options, prints IRS-approved forms. А2, 
CA, СО, РЕ, GA, IL, ІМ, МА, MD, М, MN, MO, NC, 
NJ, МҮ, ОН, OK, PA, VA, МИ. Requires Lotus 1-2-3 or 
comp. spreadsheet. VISA/MC. $3 s/h chg. Money back 
guarantee. Professional package available—$99. 

Park Technologles, Inc. 

P.O. Box 1317, Clifton Park, NY 12065 

518/877-5881 or 600/423-3189 outside NY 


Inquiry 662. 


SOFTWARE/TOOLS 


What is Turbo GhostWriter? 
An Application Generator for Turbo Pascaf™ 
Complete Database in Minutes! 
Draw & paintscreens with our tools, Tell Turbo GhostWriter how 
to retrieve your data. Screen Editor/Painter, FABS PLUS B-Tree 
File Manager, Multiple fields/key, Multiple keys/index, Application 


Generator Қары Context Sensitive Help & Documentation. All 


for only 60-day money back guarantee, MC/VISA/PO/COD- 
Company Check. їп NC (919) 782-7703. 


Info/orders call 800-227-7681 


ASCII-Automated Software Concepts International, Inc. 
3239 Mill Run, Raleigh, NC 27612-4135 


Inquiry 663. 


SOFTWARE/TOOLS | 


The BASASM library 


a powerful set of routines for the Basic program- 
mer to create disk utilities: Read/Write sectors, Edit 
sectors/Dir/Partitions, Getlnfo + many others to 
scroll video and sort data. For IBM PC/XT/AT. 


US$ 45 + 10 sh/hanal. 


CEDIT sas. 


Ма Leopardi 32-50054 Fucecchio (Fi) Italy 
Tel. (0571) 260224 
Inquiry 664. 


SCREEN MANAGER 


MENU, WINDOW, and DATA ENTRY Support for 
the Professional Programmer! Interfaces to most 
lan атыр BASIC, С, FORTRAN, COBOL, 
PASC , ASSEMBLER. 100 Page Manual. Thir- 
ty day money back guarantee. No Royalties. 
from $79. isa/ 
The West Chester Grou 
Р.О. Box 1304, West Chester, PA 1 


(215) 644-4206 
CALL FOR FREE DEMO 


Inquiry 665. 


TURBO PASCAL / LOTUS LINK 


Use 1-2-3 or Symphony to facilitate data management 
for Turbo Pascal programs. Use Turbo Pascal to modify 
worksheets. Get/pul Turbo Pascal records directly fr/to 
Lotus worksheet on row-by-row basis. Works for any 
type of record, even those with nested records. 
Read/write Pascal matrix Ло worksheet. Other 
features, Disk & User's Guide $35. 


William D. Robinson, Ph.D. 
6040 Richmond Hwy. Suite 313, Alexandria, VA 22303 


Inquiry 666. 


| STATIONERY 


Custom PC Stationery 


CUSTOM CONTINUOUS COMPUTER STATIONERY 
wimicro perf edges. The LARGEST SELECTION of 
paper gir & colors, type faces & ink colors. 
LOWEST PRICES. Fast delivery and GUARANTEED 
TOP QUALITY. We'll print your present design or 
prepare a new design. 


CALL TOLL FREE 800-624-2961 (TN: 901-756-7010) 
for FREE SAMPLES & price info., or write: 


PerFORMS Press 
8456 Loften, Cordova, TN 38018 


Inquiry 667. 
STATISTICS. 


THE SURVEY SYSTEM 


An easy-to-use package designed specifically for 
questionnaire data. Produces banner format, cross 


tabs & related tables, statistics (incl. regression) & 
bar charts. Codes and reports answers to open-end 
questions. All reports are camera-ready for profes- 
sional presentations.. CRT interviewing option. 
CREATIVE RESEARCH SYSTEMS 
1649 Del Oro, Dept. B, Petaluma, CA 94952 
707-765-1001 


Inquiry 668. 


STATISTICS CATALOG! 
If you need statistics for IBM PC or Apple Il, call | 
us and іеї our technical advisors help you find the 
statistics programs you need. 

Write or call nowto get a FREE catalog of statistics 
and quality control software. 


HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Ste, 222 
Northridge, CA 91324 


800) 451-3030 818) 993-8536 (CA 
Inquiry 669. 
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THE BUYER’S MART 


_ STATISTICS. TERMINAL EMULATORS .. UTILITIES 


NUMBER CRUNCHER STAT SYS 


Menu-driven. Multiple & stepwise regression, 
ANOVA, time series, discriminant cluster and factor 
analysis, principal components, scatter plots, 
histograms, t-tests, contingency tables, non- 


parametrics. Import export data. Spreadsheet, sort, 
join, merge. $99. MS-DOS. Quantity discount. 


NCSS-B 


865 East 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 670. 


STATISTIX" Il 


Comprehensive, powerful and incredibly easy-to- 
use. Full screen editor, transformations, linear 
models (ANOVA, regression, logit, PCA, etc), 
ARIMA, most standard stat procedures. Clear, well 
organized documentation. Satisfaction 
guaranteed. $169 PC DOS, $99 Apple Il. 


NH ANALYTICAL SOFTWARE 
P.O. Box 13204, Roseville, MN 55113 


Inquiry 671. 


RATS! Version 2.1 
Best selling econometrics program. Over 4000 copies 
sold. OLS, 251$, logit, probit and much more! 
Forecasting with ARIMA, VAR. Expomental smoothing. 
Model simulations. Support for daily/weekly data. High- 
Quality graphics to screen, plotter, printer. $200-$300. 
VISA/MC. Demo available. 
VAR Econometrics, Inc. 
P.O. Box 1818, Evanston, IL 60204-1818 


(312) 864-8772; (800) 822-8038 
Inquiry 672. 


StatPac Gold™ 
Voted Workd s Best Statistical & Forecasbng Package 
іп 1987 by PC Wortd Magazine readars Six times 
more voles than Ihe nex! closest competitor. More 
comprehensive & easier to use than all others. Get 
the facts. Call now Ку your FREE brochure. 

_ 1-800-328-4907 
Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis., MN 55423 
(612) 866-9022 


Inquiry 673. 


Spreadsheet Statistics 


NEW! 23 comprehensive statistics and forecasting 
modules for analyzing LOTUS worksheets. Low 
cost $24.95 each. Easy to use. Includes tutorial. 
Basic and advanced statistics with graphics and 
many user-definable options. Compare. Free 
brochure. ' 


Walonick Associates, Inc. 
6500 Nicollet Ave. S., Minneapolis., MN 55423 
612) 866-9022 


Inquiry 674. 


TAXES 


1099’s-ON-DISK 


Meet new IRIS regs to file 10995 on magnets: media. 
Use your IBM-compatitle PC's to prepare 5%” 
diskette, print information returns and reports. Fast, 
easy to learn and use. For all 1099, 1098, 5498, 


W-2G. Nat copy proigcted Only $49, MC/VISA 
accapted. 
CUSTOM CRAFT SOFTWARE, INC. 
5730 В St., Lincoln, NE 68505 
(402) 464-3184 


Inquiry 675. 
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Datapoint Terminal Emulators 
8242, 8220, and 3600 Datapoint terminal emulators. 
Connect your PC, ХТ. AT, PS2, or PC compatibla with 
any Datapoint comp uter. File transfer, КМ5 or DOS, 
plus many additional features. Requires only ІВМ com- 
palibl& and async comm adaptor. 

$179.95 ea. MC/VIss/COD 


(206) 391-3725 
LAN Comp Systems 


14524 Issaquah-Hobart Ad., Issaquah, WA 98027 


Inquiry 676. 


TESTING/DOCUMENTATION 


TESTING/DOCUMENT ATION 
Quality presentation is a key factor in successfully 
marketing your products. Our professional services 
include; 

e Test & evaluation • Camera-ready сору 

* Technical writing • Finished manuals 
Special services/fees for Shareware developers. For 
FREE quotes or further information, contact: 


DOCUGRAPHICS 
P.O. Box 6066—Suite L108, Santa Maria, CA 93456 


Inquiry 677. 


TEXT/RETRIEVAL 


20Mb SEARCHED IN A SECOND! 
With CONCORD text of any length (reports, casenotas, 
manuals, bibliographies, downloads) searchable in 
NEXIS/LEXIS" style (AND OR NOT Phrases W/PRE/! 
Fields KWIC highlighting full-text). Export all or any text. 
No slow ‘scan.’ IBM PC/AT. $99 (5000 docs) $295 
(32000 docs) $19 demo. Checks/MC/V. 
BYTESMITHS ASSOCIATES 

4052 SW 7th Street, Plantation, Fort Lauderdale, FL 33317 


305-583-1207 


Inquiry 678. 


UTILITIES 


COPY AT TO PC 
The 1.2m8 drive has long been known to READ but NOT 
reliably WRITE оп 360kB floppies. With "CPYAT2PC"" 
1.2mB drives CAN reliably WRITE 360kB floppies saving a 
slot for a second hard disk or backup tape. “СРУАТ2РС” 
(Not Сору Protactad) offers ‘the preferable SOFTWARE 
SOLUTION.' ONLY $794$4 S/H VISAIMC/COD UPS B/R 


MICROBRIDGE COMPUTERS 
655 Skyway, San Carlos, CA 94070 
Order toil free 1-800-621-0851 x777 
415-593-8777 (CA) 212-334-1858 (NY) 
TELEX EZLNK 62873089 Dealer inquiries invited 


Inquiry 679. 


Recover deleted files fast! 
Disk Explorer now includes automatic file recovery. You 
type in the deleted file's name, Disk Explorer finds and 
restores й. Disk Explorer alsa shows what s realy on disk; 
view, change or create formats, change а e's status, 
change dala in any sector MS $75 0.5 
Check/Credit card welcome. 


QUAID SOFTWARE LIMITED 
45 Charles St. Е. 3rd Fl. 
Toronto, Ontario, Canada М4У 152 
(416) 961-8243 


Inquiry 680. 


THANS 


TRANS reads, analyses, and "translates" PC program files. 
You may define, for example, that *H"n should change into 
the letter ™. TRANS performs S arcu alee at high 

300 Bytes/Second. Convert oki ar files to another 
word processor and retain all the underlining, boldface etc. 


Use-TRANS to control PC printers and ensure printer-software 
arr pers THere are no limitations with the transparent 3KB 

maden module. Spanish version avaiable, MS-DOS. $65. 
SOFTWAVE INTERNATIONAL, INC. 


114 Syballa Drive, Oakville, Ontario, Canada LEK 218 
(416) 845-1510 


Inquiry 681. 


HANDS OFF™ PC SECURITY 


- Locks Hard Disk. - Restricts Floppy Use. 

- Protects Subdirectories. 

- Normal Use of DOS Commands and Application Software. 
- ІВМ PC, XT, AT and True Compatibles. 

- DOS V2.0 and Higher. Hard Disk System. 


- Keep Other People's HANDS OFF Your System 
- $89.95 VISA/MC 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr., Pittsburgh, PA 15238 


(412) 963-1624 
Inquiry 682. 


2 FER 
RAINBOW allows you to examine ай 64 EGA calors & utilize. re ones 
of your chace ResidenVNon-residen! apenabon for color 
of most programs, ішу menu driven color exarmuabon & sprechen pro- 
cess. & шткесідегіс Пе crenbon for command eie ОГ ost file coir serum. 
EGA & DOS 2.0 ог greater. 


EXTENDED DOS COMMANDS induce Copy, Move, Delete, & Rename 

whwo addtional switches. One for operation on al files except the.ones 

that match your filespec, & another to prompt a Y/N response pror to 

operating оп any Ше matching your flespec. DOS 3.0 or greater. 

ІВМ PC/XT/AT or true salt Soest All tor only $29.95 + $2 50 S&H. 
heckVisa|MC 


UNICORN SOFTWARE DEVELOPMENT 
P.O, Box 1353 Blue Springs, MO 64015 (816) 229-7661 


Inquiry 683. 


$59.951!! 


Buy the RED Utilities now! Programs include: 
Diskcacheto speed hard disk. Printer spooler. 
Batch file compiler. Path command for data 
files. Wild card exceptions. Protect hard disk 
from accidental formatting. Sort directories. 
Over 10 more programs. ВМ PC. Visa/MC. 
The Wenham Software Company 

5 Burley St, Wenham, МА. 01984 (617) 774-7036 


Inquiry 684. 


WORD PROCESSING 


HEBREW / GREEK / ARABIC 


Russian and European Languages. Full 
featured, multi-language word processor sup- 
ports on-screen foreign characters with no hard- 
ware modifications. $350 (dot matrix) or $500 
(laser) + $5 sfh. Or send $15 + $4 s/h for 
demo. Reg. 512K/graphics 


Gamma Productions, Inc. 
710 Wilshire Blvd., Suite 609, Santa Monica C A 90401 
(213) 394-8622 


Inquiry 685. 


DuangJan 1.3 
Bilingual word processor for English and one of 
(hese: Armenian, Bengali, Euro/Latin, Greek, Hin- 
di, Khmer, Lao, Russian, Tamil, Telugu, Thai, Viet, 
. . .,Qrcreate your awn language with font editor. 
$69 + $4 s/h (+910 for.) LaserJet + $49. Demo $5. 
IBM compatibles. 


MegaChomp Company 
3524 Cottman Avenue, Philadeiphia, РА 19149-1606 
(215) 331-2748/8138 


PC-Write" Shareware Ver. 2.71 
Fast, full featured word processor/text editor for 
IBM PC. With spell check, screen clip, mailmerge, 
split screen, ASCII files, macros. Easy to use. Sup- 
ports 400 printers - LaserJet+ and PostScript. 
Software, Llser Guide, and Tutorial on 2 disks for 
$16. Try it, then register with us for only $89 and 
get User Manual, 1 year tele-support, newsletter 
and 2 upgrades. 90-day guarantee. VISA/MC. 


Quicksoft1-800-888-8088CALL TODAY! 
219 First N., #224-BYTC, Seattle, WA 98109 


Inquiry 687. 


CompuSave 
Call Toll Free: 1-800-624-8949 


BOARDS 
ADC PC Slavell ....775 ADC PC Slave .... 645 
Alloy PC Slave 16N .699 Alloy PC Slave .. 659 
Aristocad Kicker ... 159 Artist 1 
AST Rampage 286 .309 BOCA RAMAT .. 
AST Advan. Prem. .295 NEC 68-1 
Genoa EGA Hi-Res . 318 
Graphics Solution . 135 
Hercules InColor ... 275 


Paradise Auto ... 139 
Paradise 480 .... 
QuadramVGA ... 365 
Vega Deluxe 
Panasonic FAX Partner ....................... 
ATI EGA Wonder Enhanced (800x560) 


245 


BNW/Everex/#9/Orchid/Persyst/PGX 
Talltree/Tecmar/Tseng/Verticom/VMI 


MONITORS 
Genius402 W/Card. 1295 Атдек 1280 ..... 668 
Magnavox Composite , 89 
Mitsubishi 1371A .. 475 
Mitsubishi 6922 ..2095 
NEC Multisynch .. SAVE 
NEC Mullisynch + . 899 
NEC Multisynch XL . 2065 
Sigma Laser 19"... 1699 


AST Turbo 
Hitachi 


COMPUTERS 

IBM-PS/2: All .... SAVE ASTModel 80 ..1395 
NEC Multispeed ...1375 AST Model 85 .. 1645 
NEC Multi/EL 1665 AST Model 120. 2045 

815 AST Model 140 . 2365 
Toshiba 3100/20 ..3169 AST Model 170 . 2745 
Zenith 2-181 .. ....1645 Zenith 2-183 ....2399 
Acer (Multitech) 80386: 44M Drive 3095 
AT&T 6386; 16 MHz/1M/1.2M Drive CALL 
Compaq Portables, 286 & 386 SAVE 
Packard Bell VT286: 5 MH2/640K/EGA ...1995 
Sharp PC 7100: 7.4 MH2/20M Dr./Port .....2095 
Sharp PC 7000A: 7.4 MH2/2 Dr./Port 1349 
Sperry IT: 1M/44M Drive/Keyboard .......2785 
Televideo 386: 16 MH2/2M/1.2M Drive . ..2575 
Wyse 286: 10 MH2/640K/1.2M Drive 1339 
Wyse 2108: 8 MH2/512K/1.2M Drive 1149 
Wyse 2112: 12.5 MH2/1M/1.2M Drive ..... 1565 
Wyse 2214: 12.5 MH2/0 Wait/1.2M Drive ...1945 
Wyse 386; 16 MH2/1M/1.2M Orive 2595 
Altos/Apple/Cordata/ITT/Samsung ...... . CALL 


TERMINALS 
Adds 1010 ....... 


PLOTTERS 

Calcomp 1041 GTO . 4595 Enter SP1000 ..2675 
Calcomp 1043GT ..6695 loline 3700 .....3099 
Calcomp 10426T .8095 loline 4000 .....4095 
Houston PC695 ....585 Roland 880 

Houston 41/42 ....2295 Roland 980 

Houston 51/52 ....3295 Roland 3300 ...5345 
Houston51/52MP .3695 Houston 56А ...4095 
Houston PC595 ....499 HP 7475A 1429 
Numonics/Taxan/Other Makes & Models .. CALL 


DIGITIZERS 

Calcomp 12x12 .....362 СТСО 24х36 ....2099 
Calcomp 36x48 ...4295 СТСО 36x48 ....2545 
Calcomp 44x60 ...4795 Саісотр 18x24 . 1795 
Hitachi 11x11 455 Kurta 12 x 12..... 355 
Numonics 2020 . 1245 
Scriptel ............ CALL Summa 12x12 ... 362 
Numonics 12x12 ...338 Summa 12x18 ... 
MODEMS 

155 Hayes 1200 
Novation Parrot 99 Hayes 2400 
USR HST 9600 .....662 Practical 1200 
USR Courier 2400 .325 Ven-Tel 2400+ .. 
USR Courier2400E. 399  Ven-Te 2400i .... 
Practical Half-Card 2400 With Software 
Multitech 224E: (#1 Rated) 
Packard Bell 1200 +: External 
Racal-Vadic 2400-VP: (#1 Rated) ............. 
Practical 2400 SA: External і................... „19 
Anchor/Avatex/Case/Everex/UDS/ Zoom CALL 


Migent Pocket 


Circle 63 on Reader Service 


PRINTERS 

Alps 224 

Alps 324 ......... 
Alps 2424C 


Citizen Tribute 

Citizen 120D . ...... 149 
Citizen Premier 35 . 442 
Diconix D150 ....... 294 
Okidata 192 + ..... 305 
Okidata 3936 1089 
Panasonic 10801-М2 . 162 
Panasonic 19011-М2. 182 
Panasonic 1092i ... 294 
Panasonic 1524 .... 569 
Panasonic 1595 .... 418 
Toshiba 351C-Il ... 1018 
Data 


Star NP10 
Star NX10 


LOW PRICES FOR LASER PRINTERS 


Card 


NEC Р660........ 422 


С. Itoh C310 ..... 495 


134 
154 


So/tpsor/FuitsuÜTU/Sekosha/TI . CALL 
Buffers/Sheet Feeds/Switches/Tractors ... SAVE 


Citizen Overture ... №95 — ASTTurbo ......2895 


HP Laser Jet | ....1695 Canon 8-1l 
Oki. Laserline6 ...1369 NEC 890 
Data Prod. 2665 . 13200 
Toshiba Page 12 ...2595 — Quadlaser 
DISK DRIVES 
Amdek Laserdrive . 665 CDC 130M 
Miniscribe 30M Card . 429 
Miniscribe 6085 .....819 
Seagate 20M Kit .... 269 
Seagate 30M Kit ....322 Seagate 40M 
Toshiba 3.5" Kit ..... 109 Seagate 4096 .... 
Alloy/Irwin/Maynard/Maxtor/Mountain 


Plus Card 20M ... 


3299 
OMS KISS/Jet . CALL 
2665 


944 


Plus Card 40M ... 828 


879 


.... CALL 


Newbury/Rodime/Tallgrass/Teac/Tecmar 


ІВМ Terminals .... CALL 
Kimtron KT70 339 
Televideo 905 285 
Televideo 955 379 
Ampex/Hazeltine/Liberty/Qume/Visual .... CALL 


IMAGE SCANNERS 
Trans Image HandHeld Scanner & Card .... $898 
Datacopy Model 730 
PGS 15-300 With OCR Soft. & Adapter ....... 985 
Panasonic FX-RS 505 .......................... BIB 


HOURS: MON-FRI 7AM-6PM/SAT ЭАМ-2РМ 
IN ARIZONA CALL (602) 437-4855 


CompuSave: 4207 S. 37th SI., Phoenix, A2 85040/Prices Reflect Cash Discounts And Are 
Subject To Change Without Notice. Major Credit Cards And Selected PO's Are Accepted. We 
Cannot Guarantee Compalibilily CampuSave Is А Division 01 Adlanko Corporation. 


PC COMPATIBLE SYSTEMS 


AST Model 140 ..................... $2,495 
Fortron 386........................... 
EasyData SUPERturboXT...... $ 439 
8088-10 MH2, 640k RAM, 150W P/S, 
360k flpy, 1 yr parts & labor warranty 
FastData Mini-AT................... $ 725 
80286-10MHz "0" Walt, 512K-1Mb 
RAM, 200W P/S, 8 slots, 3 HH drive 
bays, keyboard, etc. 
EasyData & FastData Boards 


CONNECTIVITY 


Four-User Network Special 
NNOVELL 
Server/Work Station: 
INDTECH 6/8MHz AT-Fileserver-12 
slots, 238W power supply, serlal & 
rallel ports, monitor, 1.2Mb 
oppy, 1Mb RAM, 72Mb Hard Dr. 
NOVELL ELS NetWare 286 SFT 
Level | usn Network set-up 
rivenl 


800-528-3138 
Orders Only 
602-991-7870 Technical 


PEOPLE" 
Г 2/26 


FERE жапы ТЕНГ РАТ 


алса қалт NO SURCHAHGE?! 


is Menu 


ArcNet 4-Port Passive Hub 
ru e e > "TM : ize аре Secs A Cae 
е — ЕЩЕ 
aude LA P T nci: { i Z, - 
“ТГ ылына сыкы. ЕЕ CPU, AT-style keyboard, amb. tilt 


$ 79 

WD-WA2 hard & Пру drv ctrl.. $ 139 
АТ MUL-0-2Mb;S,P...............$8 129 = 
‘indtech 5170 Basic System. 1 195 Brother М-1709.................. $425 


'n'swivel monitor. FCC approved. 


AST TurboLaser .................. $2,695 ** A Complete Network ** 


Genicom 5000 - 8 Pgs/Min. ..$ 1,599 


12 slots, 512K, 1.2Mb fipy, KB.238 — Brother 2518 &4018..NEW! НР. LaserJet Series 2... CALL {йй $9058 Now Ошу Жанар 
W tt P S, runs N veli n n-ded 2 jm ki ata aser ine 6 "meet S 1,488 ы 

WYPC-288 PC. cer $1485 — Brother М-1509................. эвэр, GHÁSICPOU0t.........S4,4:9 АҒӘМӘІ Сотрацыю Card....... 9.156 

WYSE 386 w/80Mb Н. Drive. $3649 Brother M-1109...................... $189 Texas Instruments... CALL | ArcNet 8-Port Active Hub...... $ 395 

i Brother НВ-40.......................$559 Xerox 4045 Model 50... ........ 63,666 ArcNet 4-Port Active Hub......$ 195 

Brother HR-20......... е 339 ArcNet 4-Port Passive Hub...$ 35 


Panasonic 1092І.................... 


Panasonic 1592....................5 375 WESTERN DIGITAL 


MONIT TERMINAL 
ONITORS & TERMINALS BOARDS 


AST WYSIWYG ..................$1,197 Panasonic 1595 ........0,....$419 AST БІРАК Premium/256K... § 169 StarLAN/Novell Starter Kit.....$ 1,095 

Samsung EGA .................... $365 Panasonic 3131 ...................... $229 AST RAMPAGE-286-512K.....$ 388 Hath nde pie n iere 5 1/2 

Samsung 14 AGB ................. 5249 Panasonic 3151..................... $ 369 AST Hot Shot 286-10ХТ....... $ 369 ct аб; С ве чое тө RENTE $ Ld 

samsung diga 32: Toshiba P351 - Model 2......5969 AST ADVANTAGE-512K....... $ 375 tA EA ol a өл ын, ЭШЕ 
Tatung CM-1380F EGA.” $ 429 erox/Diablo 635...................$ 698 Intel Above Board/286/2010.$ 328 

Tatung MM-1492.... тт $ 125 Е аж 

NEC Multisync Monitor......... CALL POWERS SOFTWARE 

WYSE WY700 1280 x 800...... $ 735 Everex 60160 Mb Таре.......... $ 739 

WYSE 50 Terminal................. $359 Houston Inst. DMP 41/42. ...$ 2,309 CACO P-15 Monitor Base ....$ 75 Fujitsu 360K ....$ 79 /1.2 МЬ $ 124 

WYSE 60 Тегтіпа!................. $419 Houston Inst. DMP 51/52...$3,499 CACO Data Display................ $ 895 Irwin 20 Mb Таре.................... $ 465 

Houston Inst. DMP 56А....... $4,399 Power Savers by Topaz - 400-1000 Micropolis 85 Mb .................... $ 898 

Houston Inst. DMP 29. ........ $ 1,699 Май.............................Ғгот.... $ 450 Mitsubishi 48tpl$ 91 / 96 ТР] $ 129 

MODEMS Houston Inst. DMP 40 ........... $ 888 Ventura Version 1.1................ $488. Mitsubishi 35" 1.6 Mb........... $ 119 

= Houston Inst. ScanJet......... $2,359 NewWord-WordStar v4.0 cloneS 149 Priam 10130 ..........................%2,195 

CTS 2424 ADH ..................... $ 229 Priam 1075 ........................... $ 1,079 

CTS 2424 АМН...................... $ 289 Priam 10100 ......................... $ 1,239 

EasyData 1200-PC Half Card.$ 88 14455 NORTH 79TH ST. SCOTTSDALE, AZ 85260 Priam 10230..........................$ 2,888 

ВЕН 2 оты Ones өөө : М5 TELEX 9103806778 SONEHUND FAX 602-483-0920 on renin be oie seus [us са 

-External...... | еада!е ubsystem $ 299 

EasyData 2400D-External.....$ 188 НҮН [е folowing way: 2096 eee Ea Rumer Seagate 30 Mb PC Subsystem $ 388 

МиНЇТебпП................... з... CALL Sales tax AZ ras. only, All returns subject to a resiocking {ee or full credit towards a future purchase. Seagate 5Т-251...................... $ 525 

ProModem 1200B .................. $ 109 All prices aubjectto change without notice "Fraa FedX only applies to orders from 1-9 lbs & over $50 Teac 48 TPI ....$ 95 / 96ТРИ. $ 115 
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ameco Mail-Order Electronics 


ro- FOR ORDERS ONLY ALL OTHER INQUIRIES 
415-592-8097 415-592-8121 


74НС1ЗЭ9..„,„--„„ 49 
74HC154. .. ca ee aos 1.49 
74НС163..,.,...... 65 


74НС4511.,....... 1.29 
74НС4514.........179 
тансазда ........ 89 


7448........205 1.95 
7472.........89 79 


И L| "PL -—-x An. LA A LAE ч ы 
Replace the 8086 or 8086 in Your IBM-PC and MISCELLANEOUS CHIPS | 6500/6800/68000 Cont. 8000 SERIES Cant. DESCHAMBLER С CHIP 
Part No. тәнен posu HY ARIES Price Part No. Price . . The MM5321 is a TV camera sync generator designed to 
А i D/65AQE s noes 4.95 PEU pr S5 Т в8228............. | supply the basic sync tiunctiona for either color or mono- 
НА ae 5 (5МНа) V20 Chip. dide 24848 У/09216..........695 | 6850............ ! Я ға ААЦ chrome 525 теғ ме interfaced and camera video recorder 
-9  (8MHz) V20 Сһір..... 95H90............995 | 6852............. applications. COLOR BURST GATE & SYNC 
UPD70108-10 (10MHz) V20 Chip. ... $29.95 280, ZB0A, 1908 SERIES. TEM Е ALLOW STABLE COLOR OPERATION 
UPD70116-8 (8MHz)V30Chip.....$13.75 | zao......... 42 MC68000L10..... 13.95 82508 (For IBM) ....6.95 ММ5321М $11.95 
6-10 4 $29.95 re 1112774 2 155 MC68010L10. .... 49.95 8251А............ 189 444 4...ш...ю: . 
UPD7011 (10MHz) V30 Chip. . . . г SBODART 495 MC68020RC12B 169.95 8253-5............ 1.95 ° 
ат воро 179 | МО68881АС12А 14995 | 8254. ........ 1495 INTERSIL Also Available! 
280А........ s»... 169 8000 SERIES 8255А-5.,,....... 1.89 
PartNo. 19 10+ | Part No. 1-9 10+ 2В0А-СТО..::::..178 | BURL seeren 895 | 82575........... тев ганс eee CMOS 
7400. .. 29  19|7485....4.. 65 55 | Еа 27 tee | 5035 .. 195 | Baza oios | Penno Part No. Price 
"з ањажеш > . зазщака - - BOA-SIO/0........ 575 ! bébé tob se . 8279-5... ..2.95 74HCOO. "bed n 74НС175...“.аа-.а. 69 
7404... 77, 29  .19|7489.......205 1.95 o тс RAS. ада... 222225 ; 8741.. Seay = 74HCO2. mE. 25 | 7446221. Spec o 
7405..!..::, 35 25| 7490........ 49  .39 ОВ сте 777130 8742.22 жы ИМ 2995 РІ ИЕСІ 7АНС24О МЕРКЕ 
7406. . 39 29] 7493.. . 45 35 “599 | 8086............ 95 | 8748 (25V)...... ‚795 TID 
аъвеећ "чая а ZBOB-PIO ES atem 429 >. . 6.95 ea p S)(21V) ". " 995 74HCOB. rere ere tr os 29 74HC244.. FTITSTET) 99 
ee ee 8 Ge ea ct ee 2% 8500/8800/68000 SE. | 8087 Nia)’. 12095 | 87 95 | 7АНС10......,..... 29 | 74HC245..,... .... 99 
7408. i 35 25 74123. > paves -55 45 WA ..... B75 M whbrT-99es*?" 3995 74НС14.. аас 49 74HC253. PA: 59 
7410. 29 19| 74125 55 45 | б6502............. 8087-1 (10МН2)..229.95 кайла * esteuous 
4 oe ee 2 41 му» бее (CMOS) A Әр В087- -2 (BMHz2).. ‚ 169.95 8755. . „җә аа а 14 95 74HC30. ИГТРЧТЕТГЕТІЧ 29 74HC259.. "RARRKEASAXS 89 
7 14. "sense p = 7 26 heres 50 59 6520. Ms s B Po 808 B. DECR NR 6.4 DATA ACQUISITION 74HC32. + чьё фк .29 74HC273. * "uad Rates 99 
338 ау 74143. „aa: 395 385 йыз E ace лл жаннет | ADCOBO4LON..... 3.19 74НС74.....„ь„.„ 39 | 74HC373.. 5222 99 
TAN. сень. 39 ЖӨ} Z4730...,. „185 125 6582... 649 КО cavern { ADCOBOBCCN......595 74НС75.,,,.....».. .39 | 74HC374.,......... 99 
зө, 0351 Шарты... Т 125 БЫ... ,449 | 8155...... s ADCOBOSCCN .... 395 74НС76.....,,жзаһ,. 45 | 74НС595........... 129 
7430... os £u yen AREE р ke 552502 (СМО5). 1995 | 8155-2............ АОСОВІ6ССМ.... 11.95 74НС86..,.!.,...... 79 | 74НС68ВВ. .,,....... 99 
7432......... 29 | 74173..,.,,, B5 ӘНІ. eaten 195. | 8156............. | ADC1205CCJ-1...1995 74НІСВ6.....,,,.... .39 | 74HC943. . sevara e 8:95 
7438... .....39 29] 74174....... 59 49 6ВО2............. 3.95 DACOBOBLCN. .... 1.95 74HC123... ыз»... 89 | 74HC4040. е .99 
7442... eua» 55 .45| 74175. nanan 59 49 BOOTS. S Lese eis 1.25 ОАСТООВІСМ .... 4.95 74HC125. .avevseens 49 | 74HC4049. „ь....„ 59 
7445..,.,,., 79 GI] 7417/6.,..., 99 ВӘ 5821,.:%555%%... 176 AY-3-1015D....... 495 74НС132.......... .69 | 74HC4050. . 59 
7446. › botib .89 79 74181. вазак 1.95 1.85 6840. . . 3,95 Ies quit AY- 5-1013A....... 295 74HC138. ВИ 49 74HC4060. oder "39 
7447... 89 79| 74189.......195 1.85 + vete 
79 
1.85 
9 


MICROPROCESSOR SALE? 


7473... v 39  29|74221..,.. 99 89 H ә 
2474...“ 39 29| 74273...,...195 185 [АНС174....,- wales JAPON... 
M5... 5... 49 30| 74365... 65 55 

74767727145 35| 74367. ,... 65 


а 25 а CPU w/BASIC Interpreter.......$ ты 
741,6 MC68008L8 32-Вй MPU (8-Bit Data Bus)..... 3 m 
741500...... 29  .19 |7415165..,, 75 65 MC68701 B-Bit EPROM Microcomputer....5 14. 
Du dB ОО E NP MCOB705P3S  B-Bit EPROM Мсгосотрщег....$ 14.95 
74905... 35 25 ems MCGSTOSU3L В-ВИ EPROM Microcomputer....$ 10.95 
7ALSO7......109 99 |74LS189.....4.59 449 80286-10 16-Bit Hi Performance МРИО.....$ 99.95 
Le i AE Ы ҮТ КЛ ee" 0 Math Co-processor (8МН2)..... $299.95 
741 6221...,. 69 59 80287-10 Math Co-processor (10MHz).... $329.95 
eee 80387-16 Math Co-processor (16MHz) 52, $494.95 


741510...... .29 .19 
74LS244..,,. 69 59 


Е... 29 | 74НСТ139. 2. 
74НСТ157. шуш... 69 
I4 29 | 74HCT174...,,..,. 89 
HCTUB ..... 29 | 74HCT175...... . 69 

ый 74HCT240..,... cane 99 
7AMCT244.. 77 77" 99 
74НСТ246. conn ... 1.19 
74HCT373. MD. 
74HCT374.. ,. 1.19 


7ALS14...... 49 39 
7ALS27...... 35 25 
741530...... 29  .19 
741532..,... .35 25 


MEIITITILIIE MEE 


740175. Pe KROES EH 79 


TACO.. aero ter dan LE E EE] a 


741 542..,,,, 49 .39 |7415245..,,, 89 .79 COMMODORE CHIPS ТАСОВ. ...2>4ь4.»». 35 | 740240,........... 179 
741547..,.,, 99 ВӘ |7415259.,,,. 99 89 ————— WHAMBC RAMS MID acacsasesese -35 | 74C244..,,,......- 1.79 
7ALS73...... 39 29 74.5273... 89 79 Part №. Price | Part Мо. Price Lo aa a4 oce. газене 195 
741574...,,, 35 25 |741_5279..,.. 49 39 ae e ъъ» 21 ДОЗ?Ў4............ 1.9 
741575..,.,, 39 29 | 741 5322.....4.05 3.95 212525 150072 P 200ns} (Pigayback) NEP WD1770....... 11.95 74С74......»...... 59 | 74С912..... oe 8.95 
741576.. ,,, 55 .45 |7415365..,,, 49 39 Ел 65535 21 үс dg igayback) 325 ЕССІЗ 249 за. ............ 1.49 | 74C915...,,....... 1.39 
741 585..,,., 59 .49 | 741 5366..... 49  .39 4164-150 65536 x 1 CE тн 125 PUT T EE TACOS conse nens 35 | 74Ca20 ..........- 6.95 
7ALSB6...... 35 25 | 7415367...., 49 .39 4164-200 65536x1 (200n Шаакан ва "о | 9902.......... 2.65 FACEA ......... . 5.49 | 74С921....-... .-.. 695 
741 590..,.., 49 39 741 5368. ‘ene 49 .39 TMS4 416-12 16384 4 б, erate pr р 6504A 1.95 74CBQ..... ЧтағтФанят 59 7 40922. говай таа а + er 
741593.. ses .49 .39 |74L9373.,.. 79 69 B118 16384 x 1 (120 Баекен неттен ye SOLLI M 740154 . 2.95 | 74C923 ........... 
74L8123..,., 59 49 |7415374..,,. 79 69 41256-100 XO AE. азды — тене В 6807.» +. 4:39 7АСӘЗДӘ су. ee 595 
Ee sp ore 09. ЭН ees ВӘ -/9 41256-120 262144х1 (120п)..„........ 395 | 6510 9.95 
74LS138..4.4 49 .39 |7415590..... 6.05 5.95 41256-150 262144 x 1 (150ng). кия катты оқ ыы. 
7415139..,., 49 39 |7415624..... 2.05 1,95 60464-15 65536x4 (12076) (4464) 495 | 6520.......... 1.95 
74L8154..... 109 99 |7415629..... 295 285 ОТЕ Еа а ЛЫ Жә 6522 3.95 чанын Tel БАДЫ ЗОИ Е 
7415157. 45 .35 |74LS640.....109 99 048,576 x 1 (100ns) 1 Meg.... 34.95 .9%жж-аа«». 3.95 | ТІ074СМЫ.......... 19 | LM1488N.......... 
teen 427 514256P-10 262,144х4 (100ns) 1 Meg..... 2995 arses DS TaGBSN (CMOS 119 
74LS158 .... .45 .35 | 74LS645..... 109 99 6525.,,,..,... 4.95 AF100-1CN. ,,..... 895 | LMI1489N.......... 49 
741.5163...., .59 .49 |7415670.....109 99 STATIC RAMS 6526. ..14.95 (М3З07М..,,..4.4,., 45 | D814CB9N (CMOS) ine 
7415164.... 59 .49 |74LS688.... 239 2.29 2016-12 2048 х8 (120п6)..,.....«.-.,. 1.69 Р" LM309K. .,,..-к... 1.25 | LM1I496N.......... 
г" 2018-45 2048х8 (45ns)........... ..,695 | 6529.,,,...,.. 2.95 1М311М.......... -45 | MC1648P. а. 
74S/PROMS 2102-2L 1024x1 (2507$) Low Power ,...1.95 | 6532 6.49 (М317Т........%,.. 79 | (М1871М. .....,,.. 195 
74500 29 | 74S188" 149 2114N 1024x4 (450пв)............!. 99 а РЕН LM318N........... .99 | LM1872N. sna.. 1.95 
74804 **°**°"""°* ‘ра [74$189..,. 169 2114N-2L 1024x4 (200пѕ) Low Power... 1.49 | 6545-1.,,.,... 4.95 LM319N. .,,4,..... 1.29 | LM1T896N-1. ...... 1.49 
оба: c О Р 21014 1024х4 (200ns) (CMOS). 49 LMS23K. ....,..... 395 | ШЫЧ2ООЗА......... 79 
74508. ,..ь-«-.-«-. „36 | 746106........,... 249 Ыы буды 6551. 4.49 LM324N. 
4 2149 1024x4 (45ns). cavi vs vs 249 tebsenene sacsoannes .39 | XR2206...... eo 395 
74510.....544ае-:. 29 | 749240. ...,....... 1.49 5101 256 x4 (450ns) CMOS 1.95 6560 10.95 LM338K. 1.525222». 4.95 | XR2211,...... .... + 2.95 
74532.,,...- таз»» -35 | 745244..,....,....1.49 6116P-3 2048x8 (150ns) CMOS......., 189 "be rtis . LM339N........... 39 | xn2243....... ‚1.95 
74574. cavsssazesen 45 | 745253.....,...... 79 Bara ere ы ыс бк е a 2214.95 LF347N......... ... 179 | 261829.,.,.. gu.. 395 
74585.......4...:. 1.79 | 745287".,..,.....1.49 6264112 8192x8 (120ns)LP CMOS 425 MER Nee LM348N. „,,.,....._69 |261631........... ‚ 1.19 
74586.........»... 49 | 745288-......, +=. 1.49 RAM E BIOS з (120ns) ips SEEN 6569., .,.....24.95 LM350T.,........... 295 | 2635$32............ 119 
745124. Tu PE 745373..,....»,.-.. 1.49 РЕ 9 x (150ns) C О5....:...3.49 6572 8.95 LF351N., re BA BÉ -39 26L 533. eae [EN 1.49 
748174. tto tema 79 748374. Cun 149 6264L P-15 8192x8 (150ns) LPCMOS..... 3.75 Lea esae O (Ғ353М,..2222.4,.. -49 | LM2901N..... ‚.. 39 
748175... . 79 [748472"*...........295 6514 1024х4 (350пѕ) CMOS. „asese: 3.49 | 6581 (12V)...,. 14.95 LF355N.. ,.,...... .79 | LM2907N. ......... 129 
—5 = 43256-15L 32,768x8 (150ns) Low Power... 11.95 6582 (9V) 7 jaan LF356N.. .. ess 89 | LM2917N (8 pin)... 1.95 
ыг; ‚ 14. 57N..... ...... 109 | MC3419CL.....,... 6.95 
EPROMS (М35ВМ.,......... .49 | MC3446N......... ‚ 1.69 
?АҒОО............. 29 |74Ғ139..,..,...,.. 9 TMS2516 2048x8 (450ns)25V ...... .. 695 | 8360.......... 14.95 LM360N. ...,......2-19 | MC3450P. ..,. eese. 1.95 
PARI LL cceseueacs 29 | 74Ғ157.,.,)....ьи-. -BO TMS2532 4096 x8 (450ns) 25\...„.,..», 695 | 8501. 10.95 LM361N. .......,.. 179 | MC3470P. ......... 1.95 
TAFOB . ...,..... 29 |74Ғ193....,..,.. 295 TMS2532A 4096 x8 (450ns)21V.......... 595 PEROT SN ы LM3BON-8. ..... 4.» 99 | МСЗ471Р.......... 1.95 
TAF1O. . covsseopasee 29 | 74Ғ240.,,....ы-:2.. HB TMS2564 8192х8 (450ns)25V..........995 | 8502..,, ..,.. 7.95 LM3B6N-3. . ‚..,„.. .89 | MC3479P.......... 4.79 
TAF32 люиоъиюняюа 29 74Ғ244. жәтетоетаряа v3 TMS2716 2048 x 8 (450ns) 3 Voltage. d mcd 9.95 8563 15 95 LM387N. ӘЗЛТІТІГЗТІЗ! - MC3486P. 7h wh o3! 1 69 
TAFTA: „осеннее -39 | 74Ғ253...,,,,...-. OM 1702А 256 x 8 СТИВ): 25454665422 ..-6.95 M dic 5 ІМЗ9ЗМ,,,,4ыза -39 MC3487P. ......... 1.69 
PAPER .......... 39 74Ғ373............ 9 2708 1024x8 (450ns)...... ке 495 | 8564.......... 9.95 LM399H ...,...... 295 | 1/М3900М...,..,.... 49 
74213 .......... .69 | 742374. , 56 2716 2048 х8 (45075) 25М.. 8765 1Е411СМ.......-.. -79 | LM3905N.,,....... 1.19 
2716-1 2048x383 (350ns)25V......... ‚425 | 8566.......... 24.95 TL497ACN....... * 449 | LM3909N.:.,, ss... 99 
CD-— MOS 27C16 2048x8 (450пв) 25V (CMOS) ..549 | 8701 9.95 NE540H (С540Н) ....295 М +»«»ле++» 193 
2732 4096 x8 (450ns) 25V. 3.95 ce ne: Oe МЕ555М. LMS3916N. ..,,,.... 1.95 
CD4001............ 19 | CD4076..........., 59 2732A-20 4096 xB (200ns) 21V.........- 425 | 8721 14.95 XRLSSS ИИ." 59 | №5532. velit) 69 
204008. ..enresanre 69 | СО4081..,..,..-.. .25 2732А-25 4096 x8 (250ns) 21V.......... 305 Wiona S | 1 М556М. 22500252: 49 | МЕ5534. 9 
004011. уузу. ПӘ | 602082. 1.6 ечьен. 25 27232 4096 x8 (450ns) 25V (CMOS)... 595 8722.......... 9.95 ESSEN, """**"**** “gg | 7805K (LM340K-5) ." 1:29 
СПО40О1З.ьь»„»»ь+»«- .29 | CD4093. .cnnconvene 35 2764 20 B192x8 (200пе) 21V 425 |*251104-04 10.95 МББ. 7277 **** (gg | 7812К (LM340K- 12), 1.29 
СО4016.:..:-:.,... 28 | 004064............ 89 2764-25 B192x8 (250ns) 2197777 375 -94..... 10. UMS67V. | ttt 22 | 7815К (LM340K- 15) , 1.29 
СО4017.,4:а4е»2%.. -49 CD 40103. «rey: - 249 2764А-25 8192х8 (250ns) 12.5\........395 | 318018-03. ,,. 10.95 NESG2N. recess. во | 7809Т (M340). 49 
IB. inate? 2 С040107....,.2.... 45 2764-45 8192х8 (450ns) 21V........ „. 2.95 318019-03..... 10.95 (М?41ІСМ.,...-.... -29 | 7815Т (LM340T-15). 49 
concn + тв ея 49 | 604510 uiv трех 69 27С64-15 8192x8 Зака) 2 1 (GMOSE .6.49 318020-04 10.95 LM747CN. ......... .59 | 7905K (LM320K-5) .. 1.35 
CD4027 . ci» vdd a5 CD4511. rtr 69 27128-20 16384 x8 (200ns) 21У.......... 6.95 20-04. .... 9 MC1350P. .,...,,.. 1.09 | 7905Т (LM320T-5)., 59 
Саас B| Bisse ттт | БЫ тозан ema Savi аа Mee оаа EE 
С04040. .......... 65| СО4522..,,.,„„„„„„ 79 27C128-25 | 16,384х8 (250ns) 21V (CMOS) ,.695 | 325572-01..... 14.95 AM ate МС145106Р........ 325 
CD4049. a 4.444... 291 CD4538...... panssa .79 27256-20 32.768 x 8 (200ns) 12.5V. 695 [*825100PLA**... 15.95 MC145406P. ....... 295 
0408 tt fttt So | Gpasaa sinn 98 | 27256-25 32,768 x8 (250ns) 125V........595 | 901225.01.... 1105 | ТЕПТЕР - 
без .чан 7 SPATE RSPR - = ый 4...-а» т 
О04052....3..1311: 59 | Ор4883............ Aus Е р Е дет... 195 IC SOCKETS 
CD4053............ .59 | CD4555.... "T .79 27512-25 65.536 x 8 (250ns) 125V. mae 11.95 > Зы 9 Wire Wrap (Gold) Level #3 
CD4068. a. esee 149 | CD4559,......,.... 7.95 68764 8192 x8 (450ns)25V..,...... 1395 | 901227-03..... 11.95 BLP. ouuseveanscen, 711 [NV cenaksaasnne < 
CD4066. :: 2 өздегідіше» 29 CD4566 КЕТКЕ 2-... 2.49 "artes к ы 901229 05 11 95 141Р..,,, >... 12 TAIWW. uetrunosaos .65 
СО4067. , .129| CD4583. „„„„»+++,„„ 89 FEPROMS -92..... ІСІР..,,-.--.4...: ЖОМ ТОБА, ж... 69 
CD4069. .aspsceecee .25 | СО45В84..,....«--.- -39 2816A 2048 х 8 [350n5) 5V Remirea . . “Мо specs. available 241Р..,..89ф.4еғз 25 | 24УУУУ,,...........1.19 
СЕМОИКЫьь..--4:.. 25 | CD4585.. ,ь...-... ВӘ 2817А 2048 x 8 (350n$) 5V ReadAnio ET-d "Note: 825100РІА = 2BLP. . ..„„ аннат ne 28WW...... — a 
СО4071....ь.-.»».. -25| МС14411Р....... .. 8.95 2865А 8192 х В (250ns) 5V Readiris ., 8:35 U17 (С-64) 40LP. . ЗОМЛАУ............ 89 
СПО4072...ьь.ь.««„ -25 | МС14490Р ........ 4.49 52813 (21V) 2048 ха (350na) 5V ReadOnty.... 1.48 Soldortall Standard {бода Tia) & Header Plug Sackets Also Avaliable 


PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! • CALL FOR QUANTITY DISCOUNTS 
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* QUALITY COMPONENTS * COMPETITIVE PRICING 


Mall Order Electronics - Wordwida 


ameco 


• PROMPT DELIVERY 


Jameco General Purpose 

NEW! Prototype PC Boards 
mc. * Wire Wrap 

| | * Component 


4 Point Wiring 
| EN . 31/62 

0417 Pictured) Connection 
JESTI mw но Pede, Ge. Рер)..... 512.95 
ЈЕ415 ww. мо Pads, РСХТЬ ...... 514.95 
JE417 pw. Pieted w/Pads, РОЛ). » « . $19.95 


5 Designed for 
=¢ Troubleshooting 

= and Testing 

J€419 (Picturarf) 

JE419 (S9 Сааба 22/44 Connector) . . $19.95 

ЈЕ421 (а-лам, 31/82 Connector .. $19.95 


Accessories 
v EN for Commodore 
as T VIC-20, C-64 & C-128 


JE232CM (Pictured) 


см1 (3008 Modem МС-20,С-64). $19.95 
*JE232CM (н5232 inter. vic-20, C-64) . $39.95 
CPS1 0 (C-64 Power Supply). .... $39.95 
CPS128 (с-128 Power Supply). ... $59.95 


*Also compatible with C -128 in 64 mode only. 


=; KERBOARID 
3 ЖЗ -JANDY 1000 
nsion memo 
"P"Half Card 


Expand the memory of your 
Tandy 1000 (128K Version) to 
as much as 640K. Alsoincludes 
ОМА controller chip. 

Includes 512K ВАМ........... $119.95 
Plug-in Clock option chip (only) .... $39.95 


20Meg Hard Disk 


TE512 
TANC 


T20MB 20MB Hard Disk Drive Board 
for Tandy 1000......... $494.95 

SX20MB 20мв Hard Disk Drive Board 
tor Tandy 1000SX. ...... $499.95 

WDATATRONICS 


2400/ 1 200/ 300 Modems 


i Hayes command compat- 
3 йе > ‚ Bell 103/212А com- 
patible • Auto-dial/auto- 
к answer *FCCapproved - 1- 

“ei. year warranty * The 1200H 
| = & 2400$ include MaxiMite 
2 Communication Software 
“Тһе 1200С & 2400Е do not 
include software 


1200H 1200/300 Baud Internal Modem. ... $ 79.95 
24005  2400/1200/300 Internal Modem. ... $174.95 
1200C  1200/300 Baud Extemal Modem. ... $119.95 


. $219.95 


a Switching 


2400Е 2400/1200/300 External Modem... 


ML Бү БА, +12V@1A x 2 


* Regulated, 110VAC/220VAC 
Switchabje - 40 маб * Size: 812" x 3"W x 25€"H - Weight: 
1.1 Ibs, * Data included 


US. Funds Only 


Shipping: Add 5% plus $1.50 insurance 


California Residents: 
Add 6%, 642% or 7% 
Sales Tax 


FAX 415-592-2503 
11/87 


Extender Boards | 


Power Supply | 


MasterCard 


INTRODUCING JAMECO'S NEW 
COMPUTER KITS!! 

жана Чатесо 5 ІВМ” AT Compatible Kit! 

Llp tra Mini- 286 6/8/10/12 MHz Kit! 


Part No. Description 


JE1043 1.2м/360КРюрру Control. $ 49.95 

‚ ЈЕ1015 xr/AT Style Keyboard....$ 59.95 
41256-120 512KRAM (18 Chips)..$ 71.10 
JE10 12 Baby AT Ғір-Тар Case. . .. $ 69.95 
JE1032 200W Power Supply. . . . . $ 89.95 
JE1022 5'4"High vade ғады $109.95 
JE1003 Baby AT Motherboar 
(Zero-K RAM-incl. Award BIOS ROM). $399.95 


Regular List $850.80 


SAVE $50.85! 
JE1008 ІВМ" AT Compatible Kit. . $799.95 


Jameco's IBM PC/XT Compatible Kit 


Price 


4164-150 128K RAM (18 Chips). . . . $22.50 
JE1040 Floppy Controller Card . . $29.95 
JE1010  fFiip-Top Сазе......... 34.95 
JE1015  XY/AT Style Keyboard... $59.95 


JE1030 
JE1050 
JE1020 
GREEN 
JE1000 


150 Watt Power Supply . . $69.95 
Mono/Graph. Crd. w/PPort $59.95 
Sy" DSDDDisk Drive... . $89.95 
12" Mono. Green Monitor $99.95 
XT Motherboard (Zero-K RAM-incl. 


Award BIOS ROM). . . .. $89.95 
— FREE! QUICKSOFT PC 
ашыт — WRITE WORD PROCESSING 
yy SOFTWARE INCLUDED! 
el 
==) Regular List $557.10 


JE1004 (IBM* PC/XT Compatible Kit). . . . . $479.95 
Jameco's 4.77/8MHz Turbo ІВМ Compatible Kit 


Same as JE1004 except comes with 640K RAM, JE1001 (Turbo) 4.77/8MHz 
motherboard, JE1071 multil/Owith controller and graphics, and AMBER monitor. 


SAVE $70.70 Regular List $670.65 
УЕ 005 пвм” PC/XT Turbo Compatible Kit) . $599.95 


IBM Compatible Motherboards 


* 477/8MHz operation (Turbo only) Ge. | 


* 8087 Math Co-processor capability 

* BIOS ROM included 
.$+29.95 $104.95 
.$709:95 $ 89.95 


JE1001 4.77/8МН:. 
Additional Add-Ons Available! 


== JE1000 477MHz... 
Color Graphics Card | EGA Card for PC/XT/AT 
for PC PC/XT/ АТ ) 


* 16 out of 64 colors 
$149.95 


Multi МО w/Controller 
& Graphics for PC/XT 


- Graphics: 720 x 348 


* Text:400r80x25 - Graphics: 320 0r640x 
‚ Manual included 


200 Parallel Printer Port - Manual included 


4) = | анаа $49.95 


МО Cards for 
PC/XT/AT 


‚ Printer Port 
‚ 85232 Port 
‚ Game Port 

| * Manual included 


7 JE1060 (Pictured) 


JE1060 votorxt. ... $59.95 
JE1065 votorat. ... $59.95 


* Printer port * 85232 port -Floppy controller 
* Graphics - Manual included 


$20 Minimum Order 


GAM in p лесна? inecdemark of обета ог Üusineas Machines 


Май Order Electronics - Worldwide 


ЧЕТ loess aee $119.95 | 


Jameco 
Solderless 
Breadboard Sockets 


р 


Contact 
Points 


200 


буо x З 


JE21 3ux2* 400 $ 449 | 
JE22 612x 1% 630 0 $ 5.95 
JE23 6% x 2% 830 0 $ 7.49 
ЈЕ24 6%x3% 1,360 2 $14.95 
JE25 6%x4% 1,660 з $22.95 
JE26 6% x 5% 2,390 4 $27.95 
JE27 7%4х7% 3,220 4 $37.95 


a Extended 80-Column 
Card for Apple Йе 


"80 Coi./64K RAM , Doubles 

| amount of data your Apple lle 
can display as well as is mem- 
EXE огу capacity · Ideal for word 
>} processing - Complete with 
, instructions 


e maa JE864 $49.95 
ADD1 2 (Disk Drive НІ, 1+, ffe} 


$99.95 
Additional Apple tible 
Laer dea m 
NEW! м Seagate 20, 
30 & 40MB 
Half Height 
Hard Disk 
Drives 


ST225K (Pictured) 


| ST225 20MB Drive only (PC/XT/AT) . .. $269.95 
ST225K 20MB w/Controller (PC/XT) . . . $319.95 
ST238 30MB Drive only (PC/XT/AT) ... $299.95 
ST238K 30MB w/Cont. (PC/XT/AT) .... $339.95 
ST251 40MB Drive only (PC/XT/AT) ... $469.95 
ST251XT . 40MBw/Cont Card (PC/XT) ... $549.95 
40MB w/Cont. Card (AT). . . .. $589.95 


"к % Jameco РС/ХТ 
ыы Жұм» & AT Compatible 
- Б: Disk Drives 
TTE „мы 
JE1020 гэыикмағслтғат,...9 89.95 
JE1022 zug. ATCompatibis) ... $109.95 


DATA BOOKS 
30003 National Linear Data Book (82)...... $19.95 
30005 Logic Data Book - Vol. H (B4. ...... $19.95 
30009 Intersil Data Book (87), .......... $14.95 
21398 CMOS Cookbook (86)............ $14.95 
210830 intel Memory Handbook (87). . . . ... $17.95 
230843 intel Microsystem Hndbk. Set (87) ... $24.95 | 


MUFFIN/SPRITE-STYLE FANS 


ОИ coa ie $11.95 
EG&G Rotron (3.125" square, 34 сїт) 


Data Sheets — 50€ each 
Prices Subject to Change 


Send $1.00 Postage fora | 
FREE 1988 CATALOG | 


Telex: 176043 
©1987 Jameco Electronics 


1355 SHOREWAY RD., BELMONT, CA 94002 » FOR ORDERS ONLY 415-592-8087 + ALL OTHER INQUIRIES 415-592-8121 
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NOVEMBER 1987 + BYTE 383 


Goes where no 
design tool 
has gone before. 


TREE 488 


Technology that hits the mark 


è ForIBM-PC/XT/AT/IC/RT6150 and all 
other compatible computers 
For PHILIPS PC :YES 
HP commands (enter, clear etc.) 
implemented 
SRO/ASYST compatible 
64 kByte memory capacity 
DMA and INTERRUPT can be activated 
by simple commands 
HELP functions, SYNTAX monitoring in 
cleartext 
BASIC, BASIC(compiled), TURBO-BASIC, 
(TURBO-) PASCAL, MODULA-2, 
FORTRAN, C, ASSEMBLER 


DEALER + OEM WELCOME 


совае | E 


| Neuvenhdfer Allee 45 
24000 Telegraph Road са ы 
Southfield, Michigan 48034 USA Phone: -49-221.438659 
[313] 352-2345 


@ Multi-user Database! 

e Powerfull 

e Multiple Operating 
system Compatibility! 

ө Attractive Dealer 
Pricing! 

e Full Dealer Support! 


Dataflex is a trademark of Data Access 


Dealer Inquiries invited 


Get Visible Solutions. The 
, small board chat gen- 
crates big results, Fits 


into your PC/AT 
bus, visually dis- 
‚ playing all bus 


= Р ail activity in real 
| Phan Works with 
wrware resident debug- 


_ gers giving them hardware break- 
point capabilities. IBM compatible. Just 
$275. Call 214-867-8187 to order. 


үт Іт. 


5005 ВЈ Frwy. #330 Dallas, Texas 75244 Teletex: +26 27-2 21-42 37 gizkln 


FAX.  -49-221-491871 
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SUPER FLEXIBLE 
OPTIMIZING 
8051 PASCAL 


No More Hard Choices! 


Until now, 8051 programmers faced a hard 
choice. Use an inflexible, inefficient high 
level language or put up with tedious 
assembly language programming. Our 
new MS-DOS cross compiler changes all 
that. Use it for single-chip or multi-chip 
applications. Freely mix on chip and off 
chip variables. Declare any mix of static 
and reentrant procedures. Access all bits, 
ports, and SFRs. Handle interrupts. Best of 
all, produce code efficient enough to rival 
hand coded assembly language. Price, 
including compiler, macro assembler, linker, 
librarian, and full documentation: $745. 
Compiler demo disk: $35. 


SCIENTIFIC ENGINEERING LABORATORIES, INC. 
255 Beacon Street, Suite 3d 
Somerville, MA 02143 Tel (617) 625-0288 


PAL/EPROM PROGRAMMER CARD 
| For PC/XT/AT Systems 


NEW -- VERSION 2 OF SOFTWARE AND HARDWARE 


Programs 20 and 24 
Pin MMI, NS, TI, AMD, 
ALTERA, CYPRESS, 


TERMINAL 
p) EMULATIONS 


produci am рө Ж NEW SOFTERM РС, 
-Functions Include: Read, os THE LEADER IN EXACT 
ge: RELEASE 
Mice UBI ai TERMINAL EMULATIONS 
JEDEC supported * OVER 30 EMULATIONS 

* KEYBOARD MACROS * HOTKEY 

* VIRTUAL DISK CAPABLE , * SCRIPT FILES 


-Soltware Included 
100MHZ LOGIC ANALYZER CARD * KEYBOARD TRANSLATE * MULTITASKING 
* CAPTURE FILES TO DISK OR PRINT 


For РС/ХТҒАТ Sysiame 
* FILE TRANSFERS WITH 7 PROTOCOLS 
(I.E. KERMIT-SERVER,HAYES.XMODEMETC.) 
* CONCURRENT AND BACKGROUNO 
Й or variable from -10 to «10v COMMUNICATIONS AND MORE!!! 
Coan Stack Multiple Boards A COMPLETE EMULATION & COMMUNICATION 
~All Software Included PACKAGE 


CALL NOW FOR ORDERS AND SDFIRONIOCS 


TECHNICAL INFO (201) 994-6669 
800/225-8590 
Link Computer Graphics, Inc. 4 Sparrow Dr., CALL FOR INFORMATION 


Livingston, NJ 07039. TLX: 9102409305 LINK COMPUTER 
(303)593-9540 TELEX 450236 


| -24 Channels а! 25Khz-25Mhz 
-6 Channels at 100 Mhz 
-Internal Clock up ta 100 Mhz 
-Exfernal Clack up to 25 Mhz 
-Threshold Voltage TTL, ЕСІ, 
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The Smart 
ash Register 


NOW, AN EASY 
WAY TO SHARE 


printer buffer | 


DCR THIS 15 THE MOST SOPHISTIOATBD 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [SERIAL AND PARALLEL] AND 
TWO SEPARATE OUTPUTS [SERIAL AND PARALLEL] CAN ВЕ 
USSD LIKE STANDARD BUFFER.. WITH ANY INPUT TO ANY 
OUTPUT BUT ALSO YOU CAN CONNECT 2 COMPUTERS TO | 
PRINTBR, OR | COMPUTER TO 2 PRINTERS, OR 2 COMPUTERS 
AND 2 PRINTERS... AND MORG = | COMPUTER TO 3 PRINTERS 
OR 3 COMPUTERS TO І PRINTER 

НІОН CAPACITY =- 64 KB TO 256 KB AND ~ 266 KB TO t MB 
(MODELS А AND В). PAUSE, COPY AND RBSRT FUNCTIONS 
SERIAL PORTS WITH 7 OR 8 BITS WORD LENGTH, ! OR 2 STOP | 
BIT, PARITY, XON/XOFF, DTA, ATS. 


DCB-A-64K $ 195 DCB-B-266K $ 255 1% 
ГІ Fewer ттррйу тізі рылды eMe ure мінім 


| 
ALSO, WB HAVE THE MOST COMPLETE DATA CONVERTER | 
UNIT. CONVERTS 95232 SERIAL TO CENTRONICS PARALLEL 
OR VICE VERSA, [UST BY MOVING JUMPBRS, BAUD RATE AND | 
PROTOCOL FULLY PROQRAMABLE FROM 0 TO 19200 BAUDS 
INOLUDBS : ОТА, RTS, XON/XOFF, PARITY, гіс 


Dev ЖИШШ 


|13) Power suppl? and cables NOT included 


| H _ serial<>parallel 


DCU bi-directional converter 
7X 


жат =m 
PPP TIL PIDE, 
«АНАУ Ey 


NTECTHA А 


ханын масни 


ІНТЕСТВА Ine.-Dept.232 


2029 TERMINAL BLYD 
MOUNTAIN VIBW-CA-94043 


e Cash Register/Point of 
Sale/Inventory 
e 100% dBASE III data files 


e Import into 1-2-3, Accounting, and 


most other programs 


e Interface to Bar Code, Receipt 


Printer, Cash Drawer, Register 


WE CARRY ALL 
HARDWARE, TOO!!! 


ORDER NOW 
(915) 837-7180 


SCR — Box 714 
Alpine, TX 79831 
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YOUR PRINTER! 


Share any number of PC's and printers with- 
out cables, switches, or waiting. 


Just plug PAMCO's Lil’ Devil into the printer 
port of your PC. Works like a printer buffer 
and saves the data on a removable RAM car- 
tridge. At your convenience, plug the RAM 
cartridge into another Lil Devil attached to 
your shared printer. Easy! 


Allows you to work anywhere. Frees your PC 
and Printer. Even a floppy disk can't do all 
that PAMCO's Lil’ Devil can. 


Comes complete with power supply, standard 
parallel printer port recepticle, standard paral- 
lel printer cable and plug, one RAM cartridge 
and instructions for 
only $149.95. 


"d 


de. 


Cail for more information 1-800-255-6265 
N.C. 704/529-1593 


PAMCO 920 Blairhil! Rd., Suite 101 
Charlotte, NC 28217 
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BYTE 
LISTINGS 


It’s easy. Now there are 
three ways to get source- 
code listings that go with 
BYTE articles—on disk, 
іп print or on line. 


LISTINGS ON 
DISK BYTE listings on 


disk are right for you if 
you want to compile or 
run programs quickly. 
Disks are now available 
by annual subscription as 
well as individual orders. 
BYTE offers listings in 11 
popular disk formats. 


LISTINGS IN 
PRINT This print sup- 


plement contains source- 
code listings described in 
the issues of BYTE. 


LISTINGS FROM 


BIX (BYTE Information 
Exchange) By joining 
BIX, you can download 
BYTE source-code 
listings at standard BIX 
rates. See ВХ informa- 
tional ad listed in Reader 
service index in this 
issue. 


T 
FOR DIRECT 
ORDERING CALL 
TOLL FREE: 
800-258-5485 


Cali: M-F, 8:30 a.m. to 
4:30 p.m. Eastern Time 


(603-924-9281 for New 
Hampshire residents) 


For credit card 
orders only. 


Please send me single disks in 
the format checked for the 
following 1987 issues: 


Г] January Г] August 

Г] February Г] September 
Г] March Г] October 

C] April Г] November 

О May П December 

[] June С ІВМ PC Issue 
O July 


Disks of listings for December 
1985 and all 1986 issues are 
available at the prices stated at 
the right. Please mark the 
appropriate format and note 
the issue date below. 


Month 


Year 


IN PRINT 


1987 Annual 
Supplement 
Subscription Rates 


IN USA: 
oniy $18.00 
{Save $9.80} 


OUTSIDE USA: 
only $21.00 
(Save $10.80) 


COMBINED DISK 
AND PRINT 
SUBSCRIPTION 


Bundled together, 
giving you the 
convenience of disk- 
based source-code plus 
the ease of reference of 
print. 


Name 
Address 
City 


County or Parish 


Credit Card # 


hmm ee 


Exp. Date Signature 


Please allow 4-8 weeks for delivery. 


IN USA: 


OUTSIDE USA: 


Single Annual Single Annual 
Month Subscription Month Subscription 
(опе disk) {13 disks) (one disk) (13 disks) 


5% inch: 
О IBM PC 
Г] Apple |! 
С Kaypro 2 CP/M 
О Tandy Mod 4 

| П MS-DOS 8 Sector 
| D TI Professional 


О $69.95 
(Save $46.40) 


[] $8.95 [1 $89.95 


(Save $52.40) 


[] $10.95 


3% inch: 

О Apple Macintosh 
О Atari ST 

П Amiga 

ПІ HP 150 

C) IBM PS/2 


О $9.95 [1 $79.95 


(Save $49.40) 


О $99.95 
(Save $55.40) 


[] $11.95 


[] $79.95 
(Save $49.40) 


О $9.95 


(1 $11.95 0 $9995 


(Save $55.40) 


1986 Supplement Issues Folo 


1987 Supplement Issues 
IN USA: IN USA: HERE 
C January through March 1987 for О January through June 1986 for 
only $6.95. only $8.95. 
L] April through June 1987 for on- И July through September 1986 
ly $6.95. for only $6.95. 
[] July through September 1987 О October through December 
for only $6.95. 1986 for only $6.95. 


Г] October through December 
1987 for only $6.95. 


(J 1986 Annual Subscription for 
only $18.00 (Save $4.85). 


OUTSIDE USA: OUTSIDE USA: 

LJ January through March 1987 for L] January through June for only 
only $7.95 $9.95. 

C April through June 1987 for on- L] June through September for 
ly $7.95. oniy $7.95. 

Г] June through September 1987 О October through December for 
for only $7.95. only $7.95. 


Г] October through December 
1987 for only $7.95. 


(О 1986 Annual Subscription for 
only $21.00 (Save $4.85]. 


IN USA: 
Annual Subscription 
(13 disks & 4 Issues) 


[] $84.95 
(Save $59.20) 


OUTSIDE USA: 
Annual Subscription 
(13 disks & 4 Issues) 
[] $104.95 
(Save $69.20) 


5% inch: 
О IBM PC 

O Apple |! 

О Kaypro 2 CP/M 
Г] Tandy Mod 4 

О MS-DOS 8 Sector 
Г] TI Professionai 


3% inch: 
Г] Apple Macintosh 
Г] Atari ST 
(1 Amiga 

О HP 150 
С IBM PS/2 


C] $114.95 
(Save $72.20) 


[] $94.95 
(Save $62.20) 


П $114.95 
(Save $72.20) 


О $94.95 
(Save $62.20! 


NOVEMBER 
Г] Check enciosed 
Г] MasterCard 
[] VISA 
State 2. O U.S. Funds enclosed (If ordering 
from outside the U.S. please remit in 
Country US. funds drawn on a U.S. bank. 


Thank you.) 
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Date 


FOLD 


HERE 
NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 10 PETERBOROUGH, NH 


POSTAGE WILL BE PAID BY ADDRESSEE 


BYTE Listings 


One Phoenix Mill Lane 
Peterborough, NH 03458-9990 


Solving your scientific and engineering 


problems just got simpler. 


Science & Engineering Software Co. is the 
only source with all the saftware you need to 
solve your specialized problems: Statistical 
data analysis, circuit design, data acquist- 
tion and ae analysis, solving complex 
equations. JO CADICAM design. high-tech 
graphics, technica! word processing and 
more. Whether youre writing your own 
program or locking for a specific application. 


CIRCUIT DESIGN 


ECA-2. Tatum Labs.. 5 629 
HiWire. Wantek Corp. ... 849 
MICRO-CAP li. Spectrum Software.. 759 
PADS PCB. CAD Software 925 

w/PADS-Route 1.639 
smARTWORK, Wintek Corp 849 
TangoPCB. ACCEL Tech 495 
Tango Route, ACCEL Tech 495 


| DATA ACQUISITION/SIGNAL ANALYSIS 


Asyst 2.0 Macmillan Software $2.179 
Asyst Modules 1,2,3. 1.989 
Asyst Modules 1,2,4 1.989 
Asyst Modules 1,2 1.609 
ASYSTANT Macmillan 469 
ASYSTANT+. Macmillan 849 
OADISP DSP Systens.. 750 
Fourier PERSPECTIVE || Alligator 

Transform 329 
HYPERSIGNAL Hyperceptian 309 
HYPERSIGNAL PLUS. Hyperception 439 
1LS-PC1 Sigrai Tech 995 
ILS-PC2 Signa! Tech 1.495 
LabTrac ІІ Laboratory Microsystems CALL 
LabTrac Plus CALL 
LMS Mech. Test. Pkg.. Lab Microsystems CALL 
LMS Thermal Analysys CALL 
LMS Capillary Melt Rheometry CALL 
Lotus Measure 445 
Metrabyte О.А. & Control Tools. 

Quinn-Curtis. 898 
Prime Factor FFT. Aligator Transform 139 
QED П.А. and Control, Hart Scientific 799 
Snapshot Storage Scope. HEM Data Corp 495 
Snap FFT. HEM Data Corp 295 
Turbo Pascal S&E Tools. Quinn-Curtis 69 
UnkelScope Level 2 +. Unkel Software ., 529 
UnkelScope Level 1 329 
UnkelScope Junior 119 
EQUATION SOLVERS 
Eureka: The Solver. Borland.. 4... $ 69 
MathCAD. MathSoft. . 279 


руат. 
Bruce Ватфоит 


our experts can help you choose the best 


programs for your needs. 


Call today and get our solutions working for you. 


* Na one offers you more variety. 


è |f you don't see a title, well special order it. 
e if you dont know the publisher. we'll find it 


е Over 300 programs available, 


e We offer a 30-day, money-back guarantee.’ 


muMATH, Microsoft. .. 


TK!Solver Plus, Universal Tech Sys. . 
FIRMWARE DEVELOPMENT 


LINK & LOCATE, Systems & Software.. 


PC LOCATE. Aidia Systems. 


SOFTPROBE Il/TX. Systems & Software... 


GRAPHICS/CAD 
ATLAS GRAPHICS. STSC 
Autosketch by AutoCAD 

Speed Enhanced Version 
AutoESL, Systems Unlimited of СА, 
AutoSHAPES. Systems Unlm 
Boeing Graphs 
Drafix Plus, Foresight.. 
EASY CAD, Evolution Computing 
FAST CAD. Evclution Comp 
ЕБІМРІ ЕХ, Systems Linhm 
Generic CADD 
HALOVISION. Media Cybernetics 
HYPERPLOT. JHM Intl 
In*A® vision. Micrografx ... .... TU 
PC MAP Il. Peerless Engineering Serv 
PERSPECTIVE. Three їр Graphics 


ProDesign ІІ, American Small Bus. Comp 
TECH* GRAPH*PAD. binary engineering... 


Turbo View, Sublogic Corp... 
Windows Clip Art. Micrografx.. 
Windows Convert, Micrografx.. 


SCIENTIFIC TEXT PROCESSING 
CHEM-TEXT. Molecular Design Ltd... 
For Math. Shantha Software.. 
Lotus Manuscript. 
PC TEX. Personal TEX 
ТЗ Scientific Word Proc. Sys.. 

TCI Software Res .. 


STATISTICS 


Microstat, Ecosoft.... . 


NWA Quality Analyst, Northwest Anal. 


NWA STATPAK. Northwest .. 
SYSTAT.. 


e S 


Po. eicere cecinere Qs VOD 
SolvelT!, Structured Scientic Software.. . 
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ADDITIONAL S&E PRODUCTS 
Engineer's Aide. Eng Prog Concepts 5 
LABTECH Notebook. Lab Tech Corp . 
LABTECH Real Time Access .. 

LABTECH CHROM...... ...... 

PC-Matlab, The Math Works.. 

POINT FIVE. Pacihc Crest 


The System 10 Toolbox, The MathWorks .. 369 
APL LANGU§GE 

APL*PLUS/PC, STSC 439 
Financial/Statistical Library. STSC 199 
Pocket APL. STSC 79 
SCREEN АСЕ, ACE Software.... 155 
STATGRAPHICS. STSC.... 599 
BASIC LANGUAGE 

Microsoft ОшскВАЗКГО............................$ 64 
Turbo BASIC, Borland.. . 65 
Turbo BASIC Toolboxes... CALL 
C COMPILERS 

Lattice C " $ 275 
Microsoft C 269 
Quick C, Microsoft... 65 
Turbo C. Borland... 65 
C UTILITIES/LIBRARIES 

ADVANTAGE Graphics, Lifeboat «i... S 235 
Asynch Manager, Blaise... 135 
C Tools Plus. Biaise... 135 
C Utility Library. Essential Software... 129 
Essential Comm Library .. 139 
Greenleaf Functions .. 129 
Greenleaf Comm... ........... 129 
Greenleaf Oata Windows.. 159 
PforCe, Phoenix 225 
Рге-С. Phoenx 159 
TimeSlicer, Lifeboat 275 
Windows for Data. Vermont Creative... 313 
DEBUGGERS 

Periscope. all models... m $ CALL 
PFix86 Plus. Phoenix 225 


Ordering Information 


We accept AMEHICANEXPRESS МС VISA ang 
PERSONAL CHECKS There 15 по surcharge on 
credit саға oc C OO New York State res.dents 
must add sales сая Stuppngaad handling $3 per 
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FORTRAN LANGUAGE 

HALO. Media Cybernetics... 2 ele 
Grafmatic/Plotmatic, Microcompatibles .. 118 
GS 5 Graphics Dev, Toolkit... 375 
Lahey FORTRAN. . CALL 
Lahey Personal FORTRAN .. 88 
Microsoft FORTRAN w/CodeView... 279 
PANEL Plus. Lifeboat......... . .. 408 
RM/FORTRAN. Ayan-McFartand. 409 
SSP/PC. Lattice 279 
GAUSS 

GAUSS Prog. Lang, AntechSys..,...,.....5 189 
GAUSS Math & Stat Mod.. Aptech Sys... 45 
GAUSS Math & Stat System. . 339 
PASCAL COMPILERS 

Microsoft Pascal.. ...9 189 
Pascal-2, Dregon Software ..., 324 
Turbo Pascal, Borland .. 59 
Turbo Pascal Dev. Lib.., = ~ 259 
TURBO PASCAL ADD-ONS CALL 
CROSS TOOLS 

Lattice, MICROTEC, Quelo, RELMS CALL 


Call for your 
FREE catalog today! 


In the U.S. CALL 


1-800-333-3141 


International Orders : 
914-332-0756 


Science & 


цел! Aush Service 1$ avavabte 
е tnteriavonol orders add $10 tor export pr 


в Prices and polices may change without nolite 


e Cotvorae Buyers са}! юг specialrales 


“Ды for detads before you buy Some maánulacturecs 


wont Lakereturns 11 бек Sealsare broken 
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eparation 


SOFTWARE CO. 


To Explore, 
Enjoy, and 
Protect 


You and I share a great love of this 
earth. 

The ocean’s pounding surf, Spring 
covering the earth with that season’s 
newness, a bird’s song reaching 
out. ..and we are moved. 

We enjoy the earth’s beauty, its 
grandeur. The endless sweep of colors, 
and sounds, and everywhere, the 
excitement of life. 

And we of the Sierra Club join 
together to protect the earth. 

We invite you to join with us. To 
explore, to enjoy. To protect this 
wondrous earth. For all of 
us. . . forever. 

For membership information, write 
Sierra Club, 530 Bush Street, San 
Francisco, CA 94108, (415) 981-8634. 


Sierra 
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10 MHz TURBO XT COMPUTER 3 а SPECIAL 
e 640K RAM On Board р1песот SALE PRICES 


: SEAGATE 51-225 20Mb Hard Drive w/W.D. Controller .,.......... . $299.00 
2 360K Floppy Disk Drives SEAGATE ST-238 30Mb Hard Drive w/RLL Controller... «s ...... 359.00 
Disk Controller SEAGATE ST-4038 30Mb Hi-Speed Hard Disk for AT „.. s. see esses. 515.00 
150W Power Supply - 110/220V SEAGATE ST-251 40Mb Hi-Speed Hard Disk - Half Height .... .....--.. 440.00 | 
Full Function ‘AT’ Keyboard FUJI 30Mb Hard Drive 3.5” Light Weight w/Mounting . . . ... .. .. 290.00 
e 8 ВМ 1/0 Slots 


Monochrome Graphic Card (Hi-Speed) w/Printer Port.. 65.00 
е 8088-2 Micro Processor ж NEW ITEM x | RGB Color Graphic Card w/Printer Port. .......... 65.00 
® Front Panel w/LED and Keylock MINI VIDEO/AUDIO | EGA Color Graphic Card w/256K RAM/Printer Port. .. 160.00 
е 10MHz/4.77MHz Clock Selectable TRANSMITTER 


ATI EGA Wonder Card, ..... veavs os 220.00 
$49900 


SAMSUNG TTL Mono Amber 12" Monitor - 1255. . 80.00 
PINECOM ‘AT’ 286 COMPUTER 


SAMSUNG TTL Mono Amber 12” Flat Screen Monitor 95.00 
MISUBA 14" Flat Screen Mono Monitor w/Base.,.... 120.00 | 
SAMSUNG 14" RGB Color Monitor - CD-1464W ..,,. 250.00 
SAMSUNG 14" EGA Color Monitor . . .. ....... 360.00 
TAXAN 12'' EGA Color Monitor (640x400) - TX-660 .. 380.00 
e 6/10MHz Clock Selectable 
80286-10 CPU, 0 Wait State 
220W Power Supply 
1.2Mb Floppy Disk Drive 
Hard Disk/Floppy Disk Controller 


NEC Multisync EGA 14°’ Hi-Res Color Monitor.....,. 550.00 
512К ВАМ On Board (Exp to 1Mb) 


Copy Il PC Option Board (Copies all prot. software)... 85.00 
LOGITECH C7+ Mouse w/Software (3 Buttons) 79.00 
e Clock Calendar w/Battery Backup deron соте үзі 
E Style Keyboard TV set as a remote moni- 


4 Serial Ports Card for AT (Com 1 to Com 8)....... 125.00 
tor for your computer. AC 
Fully Assembled & Tested & 89900 adaptor included. 
1 Year Parts & Labor Warranty........ 


4 Serial Ports Card for XT (Com 1 to Com 8) 85.00 
‘The Land Mark Speed Test, Landmark Software Inc. Only ...... $4995 


EPSON Printer ҒХ-86Е 240cps Dot Matrix 80 Col. МО 360.00 
PINE COMPUTER INC. 


EPSON Printer FX-286E 240cps Dot Mat 132 Col. МО 495.00 
EPSON Printer 10-1000 180cps 24 Pin NLQ 132 Col.. 670.00 
9690 TELSTAR AVENUE, EL MONTE, CA 91731 
STORE HOURS: MON - SAT 9:00 АМ - 6:00 РМ 


OKIDATA Printer ML182 120cps 80 Col Dot Mat МО. 245.00 
PHONE ORDERS WELCOME: (81 8) 575-1 882 


ая а 
—— — 


Fully Assembled & Tested 
1 Year Parts & Labor Warranty 


Transmits Video/Audio 
signal from your compu- 
ter, VCR or camera to a 
TV set (Ch 15 UHF) as far 
as 150 feet away. You can 
watch the same video tape 
from different TV set in 


OKIDATA Printer ML192 200cps 80 Col. Dot Mat МП 366.00 
OKIDATA Printer ML193 200cps 132 Col Dot Mat NLQ 529.00 
CITIZEN Printer 1200 120cps 80 Col. Dot Matrix NLQ. 185.00 
Internal Modem 300/1200 Baud w/LED Panel (Misuba) 85.00 | 
External Modem 300/1200 Baud w/LED Panel (Misuba) 95.00 


TERMS: VISA or Mastercard accepted. COD 
order on Cashiers Check only, Check shipping 
charges when ordering. 395 surcharge for all 
credit card purchases. 


TELEX: 5106017376 PINECOM 


MavierCord 


TRI STATE COMPUTER 


160 BROADWAY, NEW YORK, NY 10038 
(Bet. Maiden Lane and Liberty St.) 
(212) 349-3134” Open weekdays 9-6, Sunday 10-4 


CALL TOLL FREE ORDERS ONLY 1-800-221-1926 


PRINTERS 
Leading Edge Mode! D AST oe 


ІВМ Pro Printer XL р 
• 512K Dual Floppy ІВМ Pro Printer 11 : 60K FD 
° Keyboard .CALL 


Epson LX 800..,.,.... $ К RAM. ® Graphics Card 
“ Monitor EPIS де 8бЕ .. EE. т . е Clock/Calendar — 
wi20 MB pson . s Keyboard 
Epson LQ 800... w/20 MB HD $1149*5 
Epson LQ 1000 


EE & VISA ACCEPTED 
EE ADDITIONAL CHARGE 


op БІРІНДЕ; 
т iba T3100 


NEC Laptop 
Brooklyn Bridge 


589995 
$1149*5 
Ante RGB Monitor ..,.. 
Macintosh Plus pan... 
Mac SE Dual Floppy .. 
Mac SE Hard Drive ... 


IBM XTs & Mod. 50's 
ENH XT — 286) 
° 640K 80286 6 MHz. 


NEC Power Mate | 20 MB 
° AT Compatible 


* 1.2 Drive ІВМ 20 MB НО 

* ІВМ Keyboard CALL 
System 2 Model 50 

е 80286 10MHz processor 

e 1MB RAM standard 

® Built-in parallel & serial ports 
* 20MB hard disk 

* 1.4MB 3%” drive 

е Enhanced keyboard$264995 


Enhanced AT 339 
e 512K 1.2 FD 
• ІВМ 30MB HD 


a ІВМ Keyboard 5329995 


COMPAQ Portable 111 
Model 20 

“ 640K 1.2 ҒО 12 MHz 

* 20 MB 40 6374995 
Mod. 40 w/40 МВ HD$469995 


е 640K 80286 8 MHz 
¢12FD,D 
е HD controller card $15998 


SUPER SPECIALS 
Seagate ST 225 wicont. 299.95 
Plus 20 MB 579.95 


EXTERNAL 1200 
EXTERNAL 2400 


HP Laser Jet Series |l 
whoner 164 


Epson LQ 2 


500 $82 
Panasonic КХР 10801 . 


Panasonic КХР 70911 ... 
Panasonic КХР 1092.,. 
Panasonic KXP 1592 .. 


Panasonic КХР 1595 ... 


Panasonic КХР 3131 . 
Panasonic КХР 3151 ... 


OKI ML 192 Plus ...... 
OK! ML 193 Pius 

ОК! ML 294 ... 

NEC P6 


МЕС Р9 
Toshiba 341-51. 
Toshiba 351-2 
Toshiba 321 SL 


Б son Equity І Plus 
OK Dual Floppy 
• Paralle! БЕ Ports 
° DOS & Bas 
е Keyboard, . Video Board 
* Mono Monitor $9495 


w/20 МВ 5119995 


Epson Equity Il 
. Бек 1 ок Yo 
e Parallel Serial Ports 
* DOS & Basic 
* Keyboard, * Video Board 
e Mono Monitor $94995 


w/20 MB 5124995 


* after mfg. rebate 


$459. 
All items subject to availability and price changes. Mail and phone orders CO.D., MC and VISA, S&H extra. Not responsible 
for typographical errors, All systems fully tested and installed by Tri State Computer. Printer price wpurchase of cable only. 


Special to BYTE readers — Full Size Printer Stand $12.95 


386 BYTE “ NOVEMBER 1987 


SE Keyboard 
Imagewriter |! 


MX 286 TURBO 

* AT Compatible 

• 80286 6 & 10 MHz 

s 12 FB, е О Wait State 
“ Phoenix Bios 

* 1 year warranty 


MX TURBO XE 

* 640K 1-350K FD 

e Serial & Parallel Port 

а Game Port, • Video Board 
s Mono Monitor 


$94995 
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A.S. 


„Н.А. INC. | 


103 Route 46 West 
Fairfield, NJ 07006 
(201) 227-1565 
orders only 
E 1-800-543-СНАЅ 
TELEX 6503141175 


8088 Turbo Сот 
e 47710 MHz * 640K * AT vie t Keyboard * 
№ 2 360K disk drives * 2 Parallel ° Serial е Game 
a Clock & Calendar wibattery * Mono graphics 
card * Amber monitor е MS DOS 3.2/GW Basic 
* 1 YEAR WARRANTY $788.50 ($999.00 with 
20 meg hard disk drive and 1 floppy) * 


286 Turbo Computer 
6H0 MHz * 640K » Enhanced keyboard * 1.2 MB 
FD е 360K FD * 2 Parallel * Serial е Game * Clock 
& Calendar wibattery * Mono graphics card е Amber 
monitor * MS DOS 32/GW Basic • 1 YR. WARRANTY • 
$1106 ($1500 w/40 meg hi-speed HD wi.2 meg floppy) 


** Color and EGA Systems Available ** 
* 20 MB HD Kit $275 * 30 MB HD Kit $295 • 
» Hayes compatible modems start at $75 • 
Printers start at $199 


WE CAN CUSTOM CONFIGURE ANY SYSTEM! 
CALL FOR PRICE LIST! DEALER INQUIRIES WELCOMED! 
(prices subject to change without notice) 
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| "О" SIZE PLOTTER 
822050 P uem 


RETAIL un 


3159500 
INTRODUCTORY 
OFFER 


е Model РС 3600 

е Repeatability .001" 

е Speed at 7" Per Second 

® Vacuum Paper Hold Down 


е High Resolution Circles: Suitable for 
PCB Artwork 


(415) 490-8330 ZERICON 
4423 ENTERPRISE ST. е FREMONT, CA 94538 
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DYNAMIC RAMS 


716358 Vaney Blvd. City of Industry. СА 91746 
Phone. 818-369-2688 (Mon-Fd • 8-5) 


ORDER TOLL FREE 
(800) 892-8689 • (800) 882-6181 


Codicem scents $ 
— m Maire быны: 0) 
AL MEDCHANDISE 6 100%, COAXRAMEEO 
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(2, ROSE DATA SWITCHES 


CTRONICS 


SHARE computers, printers, 

any parallel or seria! device 

ELIMINATE cable swapping 
'3 INEXPENSIVE way to network 

COMPATIBLE with 

all computers. 

Businesses, Schools. Homes 


WE ALSO OFFER: 

Data Buffers, Line Drivers, 
Modems, Protocol Converters, 
Parallet - Serial Converters, 
Cables, Computers, Printers, 
Disk Drives, and more, 


AUTOMATIC - CARETAKER is ideal for a business or 
school losharea printer or modemamong many computers. 
Operation is fully automatic with no softwarerequired. 
Parailel or Serial 4 channeis- $295 8 channels - $395 
MANUAL - HARDSWITCH is operated with the flip of a 
Switch. 2:2 and 2:4 models allow simultaneous commun- 
ication. 
Serial 1:2 - $59 1;4- $ 99 2:2- $109 2:4. $169 
Parallel 1:2 - $79 1:4 - $139 2:2-$119 2:4 - $199 
LED and spike protection оп serial models add $20. 
CODE ACTIVATED - PORTER connects one computer to 
multiple peripherals, A software codeselectsthe peripheral. 
Рагайеі or Seria! 4 channels - $295 8 channels - $395 
Bufler option 64K -$100 256K - $250 
REMOTE - TELEPATH connects multiple computers to 
multiple peripherals. Aselector ateachcomputer or terminal 
chooses up to 4 peripherals and displays busy status. 
4:4 -$495 4:8 - $795 selector- $39. 
—M Фо а Rese № ғал (ағуы >= 
ROSE ELECTRONICS (713) 933-7673 
P.O, BOX 742571 МСА VISA Accepted 
HOUSTON, TX 77274 Dealer Inquiries Invited 
CALL US FOR ALL YOUR INTERFACE NEEDS 
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CONVERT YOUR PC 
PARALLEL PORT TO SERIAL 


848 "Parallel to nas 232 
Serial CONVERTE 
Model 232PSC 


Add another serial port 
on your PC ag and 
economicail 
Model 232Р5С connects 
diractly to most PC 
compatible parallel 
ports; gives you а serial 
gl ;workswith practl- 
cally any serial printer. 
Parallel to serial CON 


VERTER comas com- | 
MD 212 power 4 1 0, 95 
n 
ару An 8 соат 


Parity 7 end Nu ша 
ber ol StopBits, and Busy ---А. і yd 
Input (pin 4 ar pin 20). Е 
PONS тот 
UY OIRECT AND SAVE! 


cd MEG. Со CATALOG ТООКП ч Terme: - 
firms accepted. 
stato soles tax 


B: B electronics 
ai ec тотас 


15021 Boyce Memorial Drive 9 PO Box 1040 


Ottawa, IL 61350 815-434-0846 
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FLOPPY CLOCK™ 
SPECIAL INTRODUCTORY 
OFFER 


Precision quartz movement. Genuine 5!A" 
floppy diskette face. Clear floppy diskette 
storage case—opens for desktop display (lid 
becomes accessory tray), and closes for wall 
mount. 1-year warranty. Grid styles available in 
BLUE, GRAY, or BLACK. 


Send: Cash/Check/MO to BEARE ENTERPRISE 
1480 RT. 46 SUITE 53-B / PARSIPPANY, NJ 07054 
(201) 334-7491 / NJ Res. add 6% sales tax. 
Accessories & ' АА bat. not incl. 
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5% 
ре OW 89 7% 


беп. [7*9 16% 16% 


“Worldwide” 
Orders Accepted 


Vt н. 154 


ATSIDCGOOA_ РИБ ттун 2095 


Authorized Distributor 
Magnetic Media Division 


Оетаууаге E :800- 00:451:1849 
Жа: Y 800. ):654-4058 


кене д (Ow Nevada 12 ‚1:800. -621-6221 
а Ж Sears 


54 HIGH 
Density 


БИ D-Side 
D-Density 


|99 


бен ies "809-62: 621-6221 
Ни ДЕЕ Eur TEC 


[EI idee] а 1-4 


PX DISKS  5BX 10807 


Dide 050 850 79? 
на 1750 1652 1595 


31/2 Diskettes— 
S-Side 11% p-Side 162 W-Den.39% 

— 8" Diskettes — 
4 Te 40 S-Side 17% D-Side 995 
n 192 D-Den. 175 [фе 205 


детте ген Orders 
Accepted 


qeu Delaware. 1,800 “4511849 
дубан Oktanorme ,1:800-654-4058 
Onnel 


ion E M. 1-800: 621-6221 


AS VEQAS, ory 
"I wil Ei pe Crewe T ATL oe и 


ИЧ, AU a PE odd е баа ETC 
Telex Fie Oi T -495-4598 


NOVEMBER 1987 * BYTE 387 


CA bates sa 


OUTSIDE ОКЪАНОМА- НО SALES TAX 


— -= am 


DYNAMIC RAM 
1000Kx1 100 ns 
256Kx4 120 ns 
*256Кх1 100 ns 
64Kx4 150ns 
256Кхі 80 ns, 
256Kx1 100 ns 
256Kx1 120 ns 
256Kx1 150 ns 
2-РОВТ 120ns 
EPROM 
64Kx8 200 ns 
32Кхв 250 ns 
32Kx8 250 ns 
16Kx8 250 ns 
STATIC RAM 
43256L-12 32Kx8 120 ns 
5585PL-15 8Кх8 150ns 


| OPEN 612 DAYS, 7 aau-1Ü em SHIP VIA FED-EX ON SAT. 


қат DELIVERY | Мале оп) VISA o UPS CASH COD 
maucenow | Factory New, Prime Parts ШРоо 
РЕ ОЕА | MICROPROCESSORS UNLIMITED. INC. 


(918) 267-4961 


Мо minimum order Mees псі Tat pers ans succi іп 
rege Lco Й ылги aca А цр bo $^ ел расе ъайн» әл Orders recehrad Dy 
9 FM CA can ey ba eee ihe ені mering, тіз erwin Ё ургана Mandard 
да m В О Dr evel ete eei беу Poteet Cre - іі ММ Ал {ди} уы ee 


өл 
M 
m 
in 
e 


AAR отсо оо гло N: 
Roan 996685655 


ЗЫ 
rh 
T 


2d 
tt. 
4.” 


С. 


ч я т 


i” 
me 


50287-5 90367.16 


BOK MOTHERBDO UPGRADE: Zenin 150 


IBM PC XT, Compaq Portable & Pros; hp Vectra 


$160.00 5250.00 5540.00 


bod 
-. 
[ 7v = 
ho | 
єл un 
BUBT-2 


COMPUTER RECEIPT 


CASH DRAWER/PRINTER 


Single RS 232 interface 
controls both 


M-S CASH DRAWER 
10711 Flower St., Stanton, CA 90680 


(800) 544-1749 


In California Call: 


(714) 821-1133 
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o A Link to 
— Mainframe 
Graphics 


Find ax how our whole family of 
EMU-TEK graphics terminal emulation 
software makes good sense for the work you do. 
Call tolay for more information. 


(714) 995-3900 
(800) 962-3900 (800) 972-3900 {СаШ.) 
10801 Dale St, Suite M-2 
Stanton, CA 90680 
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IC PROMPT DELIVERY!!! 
8 отт One PACES SHOWN ы SEPT. 20. нат 


Share Your Printers! 


This Buffered Automatic Print- 
Controller has 4 Parallel Inputs, 
and С Parallel Outputs! РС and 
Laser Compatible! Simultaneous 
Data Path, Multiple Copies and 
Numeric Display! 64K Buffer is 
Expandable to 256K! Automatic 
or Manual Operation! The Best 
Д to £ Printer-Sharing Choice !!! 


Бак Моде! Only $279! 


ШахТесһ Computer Products 
«m9 Call (918) 437-2600 @ 
Call for Best Price Cables + Switches! 


No Minimum, COD's and NAPO's accepted. 
Shipping + Handling added. 3% surcharge 
on MC/Visa, РОВ 630958 Tulsa, ОК 74169 
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serial Data $495 
Analyze % Introductory 


Offer 
DataScout™ 
turns your PC EA. 
into a tool for 
solving RS-232 
| interfacing 
problems. 
Features: 
| Monitor full duplex async data 
Log Monitored Data to Disk 
Post Acquisition Analysis 
Inject Data in Either Direction 
Integrated Breakout Box 
9 LEDs Monitor Signal Levels 
Simple menu driven interface 


HiTech Equipment Corp. 


HTE 9560 Black Mtn. Rd. 


San Diego, CA 92126 
(619) 566-1892 
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maa IBM PC/VT220 


V7220, VTI02 emulation 
File Transfer 

» 132 Column modes 
Color Support 
Ног Kev 


TEK 4010/4014 


ЕМ4010 . Tektronix 40/0 emulation 


V1220. VTI02 emulation 
$249 Picture files 

High resolution handleopy 

Supports ІВМ, ІВМ Enhanced, 

Hercules, Tecinar and AT&T. 


DCS 


3775 lris Ave. , Suite 1B 
Boulder, CO 80301 
(303) 447-925] 


Trademarks: V TI) — Digital Equipment; ІВМ PC, XT — ІВМ Сир. 
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HIGH SPEED DATA 
ACQUISITION AND ARBITRARY 
dé. WAVEFORM 
Ц... GENERATION 


zd" bue. 


-..14 
147 к 


Аш Waveform 


Acquisition and Arbitrary 
Generation (WAAG) capabilities 


to your ІВМ personal computer. | $995.00 


Your PC becomes a dual-channel scope 

and a waveform generator when you plug in this 

single-slot board. All the software you need is supplied to allow you to: 

• Display and measure captured waveforms on one ог two channels. 
May atso be operated in X-Y mode. 

• Create new waveform displays in the Generator Mode. 

• Save acquired or generated waveforms on disk. 

a Plot waveforms with Frieze or other graphics utility. 


е MARKENRICH 


CORA PORATION 


1812 Flower Ave. * Duarte, CA 91010 
818-359-9190 е TELEX: 288727 МАК UR * FAX: 818-359-5223 
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Dealers! 


Network-OS LAN Systems - Includes Boards, 
Cabling, Terminators and Software. Two-user 
hardware and software for under $1,000 list! 


Close-Up Remote Communications - Support 
your customer without leaving your office. 
Authored by Cogitate for Norton-Lambert! 


Context Sensitive Help for DataFlex RM/ 
COBOL, Clipper and dBase Ш - Puts your 
application’s documentation "on line." 


DataFlex Database Management - True Multi- 
User database for MS/PC-DOS, Unix and Xenix. 
Site licensing available. 


Dump/Restore-XT - Seven utilities for the MS/ 
PC-DOS user. 


Call or write today for our catalog and pricing! 


COGITATE, INCORPORATED 
"A Higher Form of Software" 
24000 Telegraph Road 
Southfield, MI 48034 
(313) 352-2345/Telex: 386581 
Visa/MasterCard Accepted 
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100% CERTIFIED 
BULK DISKS 
514" DS/DD 59° 
31" DS/DD 1,19 
514" DS/HD 1.59 


Price based on quantity of 300 
includes sleeves, labels and tabs. 


800-222-0490 


In NJ 201-462-7628 


@ 24 Hour Shipment @ 


MEGASoft| 


PO. Box 710, Freehold, NJ 07728 


Full service duplication facility 
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Forget Drive Table Limits! 


* Use any Compatible Drive on 
the AT Controller 


* For DOS, UNIX, ХЕМХ ... 


* Plug-in Installation 


* Includes set-up and low-level 
format 


DUB-14 
GOLDEN BOW SYSTEMS 


S 

95 / 2870 Fifth Avenue 
$3 shipping/ Suite 201 
handling San Diego, CA 92103 
Caiiforma orders " 

add6% 


619/298-9349 


Circle 120 on Reader Service Card 


e Multi-User, Multi-tasking 
e 2to 30 Serial Ports 
» 512K to 14.5 Megabytes RAM 
„ Real-Time Clock/Battery Backup 
* Full SCSI Interface with DMA 
» Bundled Software: 
OS9/68020 Operating System 
Basic 
C 
Utilities 
« Options: 
68881 Math Coprocessor 
2 Meg RAM Upgrade Boards 
Many more Options 
0120Х Pricesstartat $2195. Board 
level to complete systems available. 
FRANK HOGG LABORATORY, INC. 
770 JAMES STREET 


SYRACUSE, NEW YORK 13203 
315/474-7856 TELEX 646740 
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DATA SWITCHES 


е High quality rotary switch 
e Goid plated contacts 

* All pins switched 

* Fully shielded metal case 
е Anti-skid feet 

* Female connectors 

> Ninety day warranty 


пә. ire E PIN) 
#38610 . 


438615 TOUR POSITION 
#38650 X-TYPE 
TM CENTRONICS, TYPE (36 PIN) 
# А 
#38695 . FOUR POSITION 
#38655 . .XTYPE . 
AUTO SWITCH 
#38710 .FOUR POSITION . 
#38760 EIGHT POSITION ; 
WE ALSQ CARRY CABLES, PRINT BUFFERS 
& MANY OTHER ACCESSORIES 


Please call or write for our free catalog 


DALCO ELECTRONICS 
(519) 748-2535 • (800) 445-5342 


BOX MC/VISA Accepted 
FRANKLIN: On 45005 Mail Orders Please 


Add $3.00 For Shipping 
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The ideal solution for embedded control 
applications and stand alone development. 


• 8052 Basic CPU 

* PROM Programmer 
s jSBX' Expansion Bus 
* Highest Quality 

• 1 Year Warranty 


$228.00 QTY 1 
Call Now! (603) 469-3232 


Inquire about our 8051 product development 
kit for the IBM PC/XT/AT. 


4 Ы Binary Technology, Inc 
P| Main St, Р.О. Box 67 Meriden, NH 03770 


“SBX is a trademark of Intel Corporation. 


Seria! 41 SHE p Parallel 


Же 


Convert What You Have 
To What You Want! 


* AS232 Serial * Centronics Paratlal 
“8 Baud Rates > Handshake eee 
* Latched Outputs "Compact3\ x x X 


No [onger will your peripheral choices be limited by the type 
of port have available! Our new High Performance 
Series tera provide the missing link. Based on the 
latest in CMOS technology, Inese units feature full baud 
rate selection to 19.2K, with handshake signal sto maximize 
transler efficiency. Detailed documentation allows 
simplified installation. Ordar tha Model 770 (Ser/Par) or 
Model 775 (Par/Ser) Today! 


— 589.5 
E" Arter are 


UPS Shipping $3.00 
400 Dally Lane ening 


Granta Pass, OR 97527 
Call (503) 474-6700 or 474-6701 


For FAST Delivery 
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Addmaster Specialty Printer | 


Forty-Column Alphanumeric Printer 
ideal for applications such as security 
systems, fire alarm systems, point-of- 
sale, data logging and others. 


• R8232 interface. 

• Prints 40 characters alphanumeric. 
• 5 x 7 Dot-Matrix. 

• Compact 10-1/2" x 10° footprint. 

e 120 VAC 60 Н2. 

• Single or Two-ply 3.875 in paper. 

е Validation slot for multi-part forms. 
« 80 cps speed (2 Ips). 

ғ 8K buffer (additional RAM optional). 


ADDMASTER CORPORATION 
2000 S. MYRTLE, MONROVIA, CA 91016-7116 
(818) 358-2395 TELEX 674770 
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HD64180 ово 
CP/M-80 


Develop code for embedded microproces- 
sors on your IBM-PC using our software 
tools and coprocessor cards. Test your 
software on our Z80 and HD64180 
coprocessor cards. Execute your CP/M-80 
development tools at clock speeds up to 
12.5 MHZ! Use our remote debugger to 
debug in your target system. Complete 
development systems for less then $1000. 


Z-World 


1772A Picasso Ave. 
Davis, CA 95616 
(916) 753-3722 


In Germany: iSystem Tel: 081 31/1687 
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See how well 
you can pro- 
gram for 


Z80 or HD64180 


| This professional, IBM-PC based, compiler is a com- 


plete implementation of the "С" language for the 280 
or HD64180 microprocessor. Includes features such 


| as: function prototyping, 31-character names, single 


precision floating point, full library source, M80-L80 
and SLR Systems compatibility, ес. Hi Tech™ °C" 
has been established for years in Australia. Pricing 


| from $195.00. We also have Z80/HD64180 co-proc- 


essor cards for IBM-PC and PC/AT. Call for a full | 
catalog of Microprocessor development tools. 


Z-World <> 


1772А Picasso Ave. 
Davis, CA 95616 
(916) 753-3722 "280 Specialists" 


In Germany: iSystem Tel: 0813171887 
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BrandMame DISKETTES 


29* 49* 


5\47 DS'DDMin. 100 Color 57/4 0500 Ма. 50 5/4" IBM-AT НО Min. 50 
39e Ма. 5) 


2 for 1 Replacement Guarantee if found intially defective өтіл sac months 
With sleeves, tabs, labels For TYVEC sleeves, add 26 


99:%1% 54% 


3A" 55/10 Зу" 0500 
Min, 25 Min. 25 
Sudject to availabilty Subject ta availabilty 


5599 519020. 


с, $4590 75 40 MB 


Mn 5 EACH Mini Саке 
Free Peste Case SEDE] Cong Compatible 
Immediate shioning—G uaranteedsatstacton 100% Lifetime Warranty 
Call for greater discounts on larger orders MC. VISA accept ed 
Shipping: $3 50 per min. order/$1.50 each add К 
1-800-537-1600 OPERATOR NO. 227 
MICRO ELECTRONIC PRODUCTS 
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Ka DISK-KING* 


SUPER SPECIAL! 


WHY RISK THE UNKNOWN...when you can get 
premium quality disks from the Leader and 


inventor of magnetic media....for less!! 
* 100% tested & certified at 65% or higher clipping level 
Ж 10 mil sturdy jacket ж LIFETIME WARRANTY Ж 


5.25" DS-DD Diskettes: Bulk Boxed 


| DISK-KING союг.......... .48 

3M No Logo ............. .52.....60 
BASF Мо Logo........... .43.....50 
DISK-KING DSHD-"AT" ..... .99...1.05 
DISK-KING соог-оѕно.... 1.05...1.15 
3.5" 0$-00 Diskettes: 

DISK-KING .15...1.25 
DISK-KING Color " ... 1.39 


All 5.25" diskettes are supplied with Tyvek& sleeves. color-coded | 0 tabets, 
wip tabs, COLOR DISKS IN RAINBOW ASSORTMENT. 


DISKCOTECHnicolor® 


е Warnanteed Forever * Exceeds ANSI Specs 
% 100% tested & certified © 14 colgg options 
® Clipping level-75% % Tyvek & labels 


0$-00-48 TPI 5.25" DS-HD-96 ТР! 


.59 COLOR BULK 1.19 
79 coor 1.29 


3.50" DS/135 ТРІ, 12 Colors 
Plastic Library Box 1 .49 


SAVE DATA & DOLLARS! 


Quantity Discounts 


1.59 
1.53 55/50.... 8.00” ....0$/00 2.05 


ЗМ Headeln Kitfor5.25" ...6.99 for3.5” ..10.99 
ЗМ Mag. Tape 2400 

ЗМ Mag. Tape 1200 

12.75  DC-300XL/P 

17.25 DC-6004 


3M's Highland Diskettes °°" 
„50 10/Вох к-н sleeves. labels tabs 1.25 


BAS * FREE 


Color-Coded Modular 
Flexy Files а $1995 value! 
5.25" 05-00 м *Minidex/60 .. 
3.50" DS-DD in Microdex/25 . 


5.25" DS-HD in Soft Box 


Nashua 


DISKETTES 


DC-2000 
05-00 


НІВВОМ5 


“пс. EpsonMX/RX/FX70/80/85 2.89 
A 53 ER MX/RX/FX 100/185 3.75 
1.29 Epson 101000 ..,....... 3.99 

1.39 Enson 101500 .......... 3.99 

5 Okidata Twin Spool ....,. 1.19 

Okidata 182/192/193..... 3.45 

ЗМ Discover 50... ...... 7.95 Apple imagewriter........ 2.75 
3M D/DefendeiQ70 wikey 14.95 ІВМ Proprinter .......... 3.99 
3M Data Delender050 14.99 Brother HR 15/25 М/5.... 4.45 
| SRW Minidex/60........ 9.95 Panasonic КХР...,...... 4.99 


| SRW Microdex/25 ....... 9.50 NEC 3500 М/5........ .. 4.05 


TERMS: No surcharge on VISA, Mastercard or AMEX COD add $3.00, Prepaid 
deduct 2% cash discount, POs accepted trom recognized institutions and 
corporalions on Nel 30 Shipping: $4/100 or lewer disks. Foreign orders, 
APO/FPO, please call Reduced shipping on larger quantities. 


1-800-523-9681 к= 1-801-572-3589 
TELEX - 9102404712 


E DISKCOTECH 


DISKCO TECHNOLOGIES, INC. 
P.O. Box 1339 Sandy, Utah 84092 


ІЕЕЕ-488 


e т 


MXI-100 
© GPIB controller board for IBM 
PC/XT/AT 
e Control up to 14 Devices 


ө User friendly Software Commands @ 


ө DMA Transfer to 200k byte/sec. 
$345.00 including software 


QUA TECH, INC. 


478 E. Exchange St., Akron, OH 44304 
(216) 434-3154 TLX: 5101012726 
800-553-1170 


PC-XT Controller ST506/412 
2070 PC/XT ALL 

3530 SCSI to Tape QIC 36 
4000 SCSI to ST506/412 


4070 SCSI to ST506/412 ALL 

4520 SCSI to ESDI 

5500 SCSI to ST506/412 ,............... 
5580 SCSI to SMD 


OTHERS 

Xebec 51410................ 

OMT! 20C, L 

DTC SOA es ы ee ee e „-..$99 
Shugart 1610-1, 3 or 4 

WID 1002-SHD Xebec Compatible 


* Call for cable prices. 
= Controller manuals $8 each. 


г”, Computer Surplus Store “WE 
> Phone 408-434-1060 BUY 
FAX 408-434-0931 AND 


Circle 373 on Reader Service Card 


Motion Control & 
Data Acquisition 


Sek on yourl8M PC or Appie ll 


and al! compatibles 


Smart 2 Axis Motion Controller: For many types 
of motors & encoders. New I.C. {trom HP) allows 
& monitoring on the fly. Optically isolated. 


$450. 
Four Axis Stepper Driver: With SOFTWARE & 
motor for instant automation. $95. 


Fast A/D Board: With pr med gain, 650 KHz, 

Popule 3р20. Complete hardware & SOFT- 

WARE $500. Also: 12 Bit , Relay Driver, Real 

Time Clock. Circuit developers Project Book $25. 
How do you do И? Use our Local Applications 
Bus, LAB 40. One host adapter ($150) supports 
up to 8 boards, like those above, on a 50 ft. 
ribbon cable. 

Please cali (415) 755-1978 forfree literature. 


Computer ontinuum 


75 Soutngate Ave.. Buite 6 


Daly City. CA 94015 (415) 755-1978 


Communications Board 


LE 


eFor IBM-PC/AT/XT and | 
compatibles 


eDual RS-422/RS-485 interface 


eDifferential drivers to 4000 


ft. 


Fast Delivery 


(D ous тесн, inc. 


478 E. Exchange St., Akron, OH 44304 


(216) 434-3154 
800-553-1170 


Circle 249 on Reader Service Card 


TLX: 5101012726 


PRIAM LARGE CAPACITY 


HARD DRIVES 


[fast access] 
45Mb 28ms 
60Mb 23ms 835.00 
130Mb 13715 1995.00 


{ali mfm drives connect 
to the AT controller] 


595.00 


75Mb 18ms 
100Mb 16т5 1095.00 
233Mb 12ms 2395.00 


[above include RLL 
controller card, software) 


937.00 


PERIPHERAL BROKERS 


11804 N. Creek Prky. Ste. 108 


Bothell, WA 98011 
(206) 820-9799 


Circle 366 on Reader Service Card 


2400 BAUD INT. MODEM 


W/PC-TALK SW $159 


2400 EXT. MODEM W/SW 
1200 INT. MODEM W/SW 
1200 EXT. MODEM W/SW 
1200 INT. + SERIAL PORT 
NEC MULTISPEED 


SEAGATE 20M HD WICONTL $299. 
SEAGATE 30M HD W/CONTL 6309 | 


286 SPEEDCARD FOR XT - S249] 


| Upgrade XT into AT 
MOUSE W/PAINT SW 
MOUSE W/DR. HALO il 

| CLOCK CARD FOR XT 
CLOCK/SERIAL CD FOR XT 
S/P (2ND S OPT.) FOR AT 


OCEAN INTERFACE CO. 
PO. BOX 1666 

MONTEREY PARK, CA 91754 
(818) 282-0498 


Circle 209 on Reader Service Card 


$49 
$60 
$24 
$41 
$46 


J 
What 5 New at “Тһе Source” of the 
lectro-mechanical component. 
AMERICAN DESIGN COMPONENTS? сь ы 


EXTERNAL DISK DRIVE} 


e warehouse 60,000 items at 
American Design Components - 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their | 
original cost! 

You'll find every part you need — 
either brand new, or removed from 
equipment (RFE) in excellent condi- 
боп, But quantities are limited. Order 
from this ad, or visit our retail show- 
room and find exactly what you 
need from the thousands of items on 
display. 


Compat.) a 4 i TN With 60W 
| Daubia sidad/double density, full | DS/single-double density; BO wack. | power supply 
height drive, 4B Т.Р.)., 80 tracks. |Mfr = Panasonic #JU-475 (fan cooled). Can accommodate: 

Mir — Tandon TM100-2 itam #10005 $ 11 9.00 Naw 2 full ht. drives our item #7928 
ttem #7929 $79.00 |96 TRI, DS/Quad Density E oppy dilves плада 


Fits standard 5%” spacing. Shack 
mid. High speed, low power. 


Mir — Seagats/Tandon IDOS 3.2 Co tibla) 1 harddrive & 1 Норру 413250 
2127 $150.00 „£ Compa Input: 115/230V, 50/60 Hz. 
ш ES ЫШ Нат #13250 $159.00 new! 96 ТРІ, DS/Quad Density Tandon ТМ55- 4; D5/Quad Originally for Burroughs computer. 


Нал #1904 $79.00 

2 tor $150.00 
MAGNIFYING 
LAMP 


Controller Card tor above Dim.: 11° Wx 8"H x 12" deep 


кет #14541 $59.50 
5” COMPOSITE 
VIDEO MONITOR 
AT hn ил 5? 


Mfr — CDC 29409Т 
ltem #1893 $99.00 


5%” FLOPPY 
DISKETTES 


; 
THERE’S NO RISK. көт #10150 $89.00. 
With our full 90-day warranty, ADAM С t 
any purchase can be returned for ai, act es 


any reason for full credit or refund. pnm Ши 


PC 8300 HOME COMPUTER 


(Advanced version of the Timex 1000) 
O ap тии ИЕЫ — 


= ЕЕ 
i 


' E 
/ 


з / Zs 


АТТ 


(Lass 
printer) 
No wiring 
necessary 


Multi position, 30", ж 


{just plugs together): Hook-up dii- completely adjustable 

— а рі + каре Ж, swing am wi3-waymetalC-clamp. | М \ 
cassette ita. а drive. ame ar " 

ураа. amete elect, & cm Has 4^ diopter magnitying lens, | Power regulated. 12 VDC. Mtd. in 


Single side/single density; 16 hard | ег. Porcelain lamp socket, & 


‹ plastic cabinet, w/brightnass 
sectors. Mir = Xerox 71146816830 | on/off switch; uses up to a GOW 


cassette. Can run CP/M, has built-in control knob. Mfr — Sperry 


word processor. Item #7410 


42-key mechanical keyboan bulb. Color: Beige. UL listad. ОА Dim.: 8"Wx B'Hx BX "des 
UN аюудай, Contains 2K RAM. Rovers Compists - $99.00 "e" p 10 $9.95 New | нат #13136 % 24.95 New ы бүге $24.95 
BASIC. Graphics cepabiity/sound-music, TV | ADAM |= WENN. [COMPUTER GRADE |COMMODORE/AMIGA |AT-STYLE 
оғ monitor. Joystick input operates on 115 COMPUTER 


МАС. Includes; AC adapter, TV cable, & pair 
9f cassette cables. Will run ail prerecorded 
tapes for Білсізі/Типех 1000-2Х81, 

Mfr — Power 3000. In original boxes. 


tem #10336 $29.95 New 


POWER SUPPLY —— |POWER SUPPLY 


5 үл HH 
UE % САВІМЕТ 


Gives your Adam 


fast, reliable data ШИНА 
storage & retrie- ы -— ar 


Accessories... val. Can hold up 
to 160K bytes of information. Uses 

* 16K RAMPACK upgrade industry-standard SS/DD disks. 

Кет 410337 $9.95 New | Connects directly to your Adam у DC Output: +5V @ 8 amps. . 

* 32K RAMPACK upgrade memory console. Comes w/disk | Other uses-runs CB& car radios. +12V @ 1 amp. Contains 10 full-length expan- 
drive power supply, Disk Manager | Comes ready to plug in! -5V @ 250 ma. sion slots (w/guides). With room 

item #12148 $19.95 New | disk and owner's manual. Mfr - DC Output -5V @ .5 amp. Input: 110VAC/60 Hz., + 2096 for an internal 5 ^" hard disk 
Coleco model 7817, Item #12830 +5V @ 3 amp. ime 12" н " drive. Has 3 half-height disk drive 

IGH- p Dim.: 12"L x 3%"H x 5⁄4” D 2 
doit aa TTL Like Naw — $199.00 *12V @ 6 amp. Encl. in alum, housing. Fan cooled, | slots. Rear on/off switch, notched 


to hold in power supply (not 
іпсі.), and security switch w/key. 


Item #12266 $49.95 new 
MICROCOMPUTERS 


input 115V/60Hz. Dim.: 9'4^W | Mfr — Shindenger Electric 
x З “Н. (Rubber ft. incl.) #130569SXD 
item #9501 $24.95 мем | нет #14707 $19.95 мем 


ADAM Accessories 


Data Drive — 


Item #6641 $19.95 


12VDC. Adam Printer — 69.50 — MOTORS — TIMERS — PUMPS — ! 
М. in ИИК ИУДА POWER SUPPLIES — VOLTAGE REGULATORS ИИ 
| housing. nbi ng 14 85 MC68701 
Schematic m Каушап — ' STEPPING MOTORS The MC68701 is an 8-bit single 
: Нет #6643 $19.95 chip microcomputer unit that en- _ 


Р Shaft i'a” L 


for ROBOTICS... „ "** Fig. 2 
12” Green Phosphor NT 
Item #6811 $19.95 New 


hances the capabilities of the 
M6800 family. TTL compatible, re- 


Controllers (Set of 4) — 


Precision 
Item #7013 $9.95 


9" Amber steppers with A quires one + 5V power supply for 
| Adam Cassettes - increments from е nonprog. operation. Includes 2048 
пат #14232 $14.95 нем Ет 47789 7 tb 7.5 degroes. ` bytes of eprom, 1 28 bytes of RAM, 
— Heron ee. ыис Жы lore, к ри ГО, and а funcion pro 
Adam Link Modem — 5,000 steps. ә Shaft 0,41 te : | 
REGULATOR | кеп #12358 $29.95 р ЖУ! ж" dia. mao 95 йет iid | 
140 VA Auto-Dialer Address Book — | ет Step Volts Torque | : í Seer 
Provides Item #12365 $1 9.95 No. Angle DC  oz/in Type Mfr. & Part №. Fig Price MC68705 
ey p Adam Daisy Print Wheel — | 5431 ! $ 17 PM МА. Phillips 59.95 еа. |MC68705 — HMOS, 8-bit, medi- 
isolation for Item #13305 $3.95 А82310-М2 2/$14.95 um performance microcomputer. 
microprocessor- Adam Ribbon Cartridge — | 5275 1.8 1.8 72 PM Superior Electric 2 $19.95 ea, | On-chip resources: 3776 bytes 


Eprom, 112 bytes RAM. 8 inputs & 
24 programmable bidirectional out- 
puts. Self programming boot strap. 


кет #13608 $9.95 


based equipment, Contains less than 3% 
harrnaric distortion, batter than 60 dB 
traverse nome rajaction. incl. dual outlet for 
CPU & monitor, & 6 ft. line cord. 

Input: 95 — 130%, GOHz. 


20 MO61-FF-6201B 2/$37.50 
7630 1.8 3.0 200 РМ Superior Electric 2 $34.50 ea. 
М092-ҒТ-402 2/$59.50 


Item #13306 $3.95 
Disk Drive Power Supply — 


Item #14603 $14.95 


adm 1 20v @ ieee ere AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, МООМАСНЕ, N.J. 07074 MINIMUM 
Modutel iu өнеді ide. inel d YES! Please send me the following items: С My check or money order is enclosed. ORNER 
Mir — Sola #63-13-114 Item How м O Charge my credit card. à 
Нет #9999 $99.00 new №. Мапу? Description Price Total Г] Visa О Master Card О Amex Byte-117 | 
COMPUTER/COPIER Card No 
ae Exp. Date 
Signat 

STAND — 
Мета! cabinet Telephone: Area Cade Number 
wiwood finish Name 
e " Shipping & handling, we ship UPS unless 

z Hes 2 otherwise specified. Add 53 plus 1096 total. Address 
а. 55 5 | Canadian: $3 plus P.O. cost. Charge only. 
2 inae Һауа. ^ Sales Tax (N.J. residents only, C -———9——— ——— 
Eesity assembled. please add 6% of total) State Zip 


OA Dim.: 32"H x 30"W x 18" 


Cabinet Dim.: 20% H x хе беер, ORDER TOTAL All inquiries and free catalog requests call 201-939-2710. 
Weight: 63 Ib 


ЗБ. лаза $49.95 new | СО’ 9/ phone orders, са! TOLL-FREE 800-524-0809. /n New Jersey, 201-939-2 710. 
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Circle 35 on Reader Service Card (Dealers: 36) 


FCC APPROVED! 


Sub-Mini AT! 

| The Space Saver 
pm... 3.08, Capability 
SME | B-Expansion Slots! 


Comes with: s 

е 6-10-12 MHz Speed, | wait state 
е 8 Expansion Slots 

е Award Software BIOS 


Affordable accelerator 
for IBM?-PC and 
compatibles 

@ PC-BANDIT speed is 


user selectable at 7.4, 
6.7 ог 6.2 MHz. 
€ Software selectable at 
4.7 of BANDIT speed 
@ No expansion slot 


€ Fully compatible with 
virtually all PC-ba sed 
software 

@ Quick and easy to 


• 1 ea. 1.2MB high density floppy drive required install 
* Floppy & HD controller tegens Meg mama seme ев 
e 512K RAM (Expandable to 1M) тев eed 5 ebct . (Nortoni б gop 


® 200-watt power supply 

е AT Style keyboard 

e Assembled & Tested 

е Expansion options available 
Order # MAT-1 $965.00 


XT Turbo Basic System AT Turbo Basic System 


Ф Maintains correct option only $16.95* 
system clock speed *(Plus shipping) 


PRISM ELECTRONICS, INC. 
14682 NE 85th Sı., Redmond, WA 98052 


(206) 881-1088 


(Dealer inqui улі) 


т Бі ee hee ee а 


UNIVERSAL EPROM 
| PROGRAMMER KIT FROM $95!! 


* On board power supply, 110/220 VAC; 
* Menu selection; No personality modules; 
* Built in monitor for easy МО debugging; 
* User friendly softw; Full tech. support 
* Detailed 50 page manual with schematics; 
* Quick pulse algorithm: 27256 under 60 sec 
* All 24/28 pin parts to 1 Mbit; CMOS; EEPROMS 
* Micros: 8741, 2, 8748, 48H, 49, 49H & CMOS 
* IBM-PC, Apple, СРМ or Unix driver; Autubaud RS232: 
* Ofset/split Hex, Binary, Inte! & Motorola 
B, 16 & 32 bit files; Cased unit $495! 


B&C Microsystems 
355 WEST OLIVE AVE., SUNNYVALE, CA 94086 
Ph: $408} 730-5511 visa & MC 


• 4.77/8MHz keyboard • 6/10MH2, ОЛ wait state 
selectable 6/12MHz option ң аб = 4 
В expansion slots š ^ gitar 1 Circle 367 on Reader Service Card Circle 45 on Reader Service Card 
* Award Software « Award Software BIOS 
BIOS • 512K RAM 
e XT Style slide case (Expandable to 1M) 
• 256K RAM * 1.2MB high density 
1 Expandable floppy drive 
| to640K) * Floppy & HD controller 
• XT Style keyboard • 200-W power supply — 
* Assembled & Tested • AT Style keyboard 
* Expansion options • Assembled & Tested 
available * Expansion options ' 
available 
Order 4 XT-TURBO-1 Order 4 AFTURBO-1 . 
$290.00 $945.00 PC 488 $19 5 
PERIPHERALS e Built in Timer Eraser option ($50); Foam pad; Low ost obs. ANO: 
1; Floppy Di sk Controller - 2Dr. $29.00 e No personality modules; Menu selection of devices; A A 
2. Floppy Disk Controller - 4Dr. $34.00 езе ps ex ah 22 р FOR IEEE-488 (GPIP/HPIB) 
5. WDC H.D. С ontroller $75.00 e Direct technica suppor ш 1 year кү | 
ө Stand alone duplication & verify (24/28 pins); SHORT CARD FOR PC/AT/XT & COMPATIBLES 
4. WDC Н.О. Controller - RLL $105.00 ө Quick puise al n - | OF 6 INTERRUPT LEVELS 
pulse algorithm (27256 under 60 sec); 
5. Floppy & HD Controller - XT/AT $155.00 e All 24728 pin parts to 1 Mbit; CMOS; EEPROMS; - 1 OF 2 DMA CHANNELS 
6. WDC Floppy & HD Controller $155.00 ө 8741,-2,-4,-8,-8H,-9,-9H,-S1,-C51,-52,-55, 9761 & more; аце E 
и ҮҮ Multifunction Card $79.00 © ІВМ-РС, Apple, OPM or Unix driver; Autobuud кла Е QUANTITY DISCOUNTS : 
i i VO (бег/Раг/бате/СІК) $54.00 e Offsei/split Hex, Binary, Inte! & Motorola 8,16,32 bit; . COMPATIBLE WITH MOST SOFTWARE 
9. Мий VO With Controller $75.00 e Kits from $95. Manual with complete schematics. PACKAGES 
10. Multi VO For AT (Ser/Par/Game) $52.00 сше gaap Tor cala reels 1 
11. 0-640K RAM Card $40.00 B&C MICROSYSTEMS B&C MICROSYSTEMS 
12. 0-2M EMS RAM Card For XT $99.00 355 WEST OLIVE AVE. SUNNYVALE, CA 94086 on ipe 1. ave Sunnyvale, с 16 
13. 0-2M EMS RAM Card For AT $119.00 Ph: (408) 730-5511 VISA & MC idi En Es 
14. Color Graphics Card $45.00 - - - 
15. Color Graphics Card W/Printer $55.00 Circle 46 on Reader Service Card Circle 47 on Reader Service Card 
16. EGA Card (Made in USA) $139.00 | 
17. Mono Gr. Card W/Printer $50.00 
18. XT Turbo Motherboard W/BIOS $95.00 
19. 6/10 MHz AT Motherboard $370.00 MODEM $69 кте. 
20. 8/12 MHz AT Motherboard $410.00 | 
21. 6/12 Mini AT Motherboard $410.00 Intemal/Exteral Wh ашыу)” 
22. XT Style Keyboard $47.00 1200. . . .$69/$79 * Fully Hayes Compatible EE cans ы 
23. AT Style Keyboard (AT/XT) $54.00 2400. . $159/$179 ` Moca wi Айли sarees Ван 
24. Enhanced Keyocans АША) 3500 internal (Made in U.S.A. with PC P or Bt Com бизге) ‘a Ee 
25. 150-watt Power Sypply $49.00 Extemal (Bit Com Software, $0 Opti * ClochuCalan...Everes 
| ptional) HOfFD cont, 
26. 150-watt Power Supply- { иы T 
: Baye ae Printer Switch Box 527 жақан coy aga 
27. 200-watt Power Supply-UL $95.00 pipes 
28. XT Flip Top Case $32.00 Switch Box DB25/Centronics Pech AT Keyboard. 
29, XT Slide Case $34.00 2 Way Switch $27/$29 Cable (Molded) $6/up | А риа 
30. ХТ Slide Case (АТ Style) $47.00 4 Way Switch $38/$42 RS232 miniature $6/up — ша | “204040 
31. AT Slide Case $63.00 2 Way Cross 941/945 А5232 Break-out Box $45 ANS ANY P 
32. Mini AT Slide Case $54.00 


Terms: Please add 5% (or $200. whichever is higher) plus.25¢ 
tor each $100.00. CA residents please add 6% sales tax. We accept 
VISA/MC/Cash, Personal checks please allow 2 weeks to clear. All | 
merchandise is warranted for 1 year unless otherwise stated 


ORDER HOT LINE 1-800-543-5107 
Technical Information (714) 990-2097 


Hours: Mon. - Fri. 9:00 am - 6:00 pm PST 


JAWIN COMPUTER PRODUCTS 
565 W. Lambert Rd., #C 


Brea, CA 92621 
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* High Quality 
Closa Type 
Rotary Switch 

* Alt Pin Switched 


« Gold Plated 
Contacts 


Мою System (BasicSys + M Cu Cor d wit pou, Hi-Res толқу wéstand)$ 995 
EGA System (Basic Sys. + Н!-Рав. EGA moa (031mm), Everex mucro Enhancer. $1399 
Super EGA System (EGA System with NEC muK-3ync or Мало BO60H fux scan) 51649 
Upgrade Opbons: (Сай kir option в not listed) 

А. Everax 20MJAOMIBOM Harddisk 829098102478 B ВМОМН: .............. 

С. MHz rkruput (LOliHa/Owart) - $510 D 3 MEG upgrade ... ... 


1 so A н-ни ARR а4-........ 


Everex 386 AT (intel 80386), 0 wall slate, St=24..,,........ From $2499 
ЕЕРЕЕ ИИ 
System 800 Turbo XT $489 (with 20MEG 5768) 


* 640K on Moher Board а ЖК пл 
a Amber HiretMon wrang «АЯН: рыт, | yt ware 
= Mánógraphics cardipr роп = AT ы үе Keyboard 
Schwab Computer Center 
"The EveroxStore" 


* Fully JB M XT ccenpalible 
* BOSS-2 а TEM HE 
“ЛЫМ power supply 


JACO Computer Products 989 E. California Ave. | 
Tel: (408) 746-2000 Suite 


3282 EI Camino Real, Santa Clara, CA 95051 
408-241-4210 
M-F 10-6; SAT 11-5 


4 
Fax: (408) 446-3825 Sunnyvale, CA 94086 | 


1 Year Warranty. Dealer Price Available 


Circle 142 on Reader Service Card 


Dally UPS 


Circle 262 on Reader Service Card 


PC XT COMPATIBLE New Reduced Price PC- AT COMPATIBLE Now тт States 
AL 
“CAT 8MHZ 


BASE SYSTEM 


BASE SYSTEM 


e 512K (120 NS) 
® 200 Watt Power Supply 
е AT Style Keyboard 


® 256K (Optional 640K) 
e 150 Watt Power Supply i 
е AT Style Keyboard 


477 or 8 MHZ е Western Digital Controller 
e 

= Keyboard Selectable н. oe ue 
E Ж, MO. ven „l i * FDG- WIGO Floppy i MSS e Systems Documentation 

| а | * 8087 Socket Ба AME e 1 Year Waranty | 


* Clock Calendar 


$99900 


6Mhz or 10Mhz 


OPTION C 
Base System Plus 


EGA HiRes Monitor 
EGA Interface Card 


OPTION A OPTION B 
| Base System Pius | Base System Plus 


Amber Mono Monitor | Color RGB Monitor 
Graphics Compatible | Graphics Compatible 


OPTION A OPTION 8 OPTION C 
Base System Plus | Base System Plus | Base System Plus $ 3 5 e 0 i 
Amber Mono Monitor | Color RGB Monitor | Amber Mono Monitor 
Graphics Compatible | Graphics Compatible | Graphics Compatible 
Mono Card lor Card 


r Car Mono Card 
| Paraliel PrinterPort | Parallel Printer Port | Parallel Printer Port 


549600 570300 | 579900 


Al! CAT Systems come with 1 year Parts & Labor Warranty 
All CAT Systems are FCC Class B Approved 
All CAT Systems have a 30 Day Money Back Compatibility Guarantee 


Color Card 
Parailel Printer Port | Parallel Printer Port 


5149900! 5169900 | 5199900 
SYSTEM UPGRADES 


101 Kbd. Enhancment . 2990 384K Memory Upgrade 5999 Extended 2 yr Warranty 90°° 
10Mhz (For XT) Add .. 5092 512K AT Mem. Upgrade 7999 1/0 Card ............ 69% 


4.77 or 8 Mhz 


BULLETIN? BULLETINP BULLETINP BULLETIN? BULLETIN Р BULLETIN? BULLETINT BULLETIN? BULLETIN? BULLETIN P BULLETIN 


PURCHASING AGENT GETS FIRED! OVERSTOCKED — АТ OUR COST! 
AY Seagate TOSHIBA 


—ÉEVEREX- EVEREX 


3! | 
HARDDRIVES MODEMS РЕ a SRE | 
ST225 - 20 Meg WiCont ... 28890 HAYES COMPATIBLE ИЙҮҮ, | | 
1200 Internal ...... ROMO iit дешкени 536900 [594 Mounting 
ST238 - 30 Meg w/HII Cont . 33800 2400 Internal , n ` 18800 К 11900 
7 40 Mil ...... ос | 2400 External... ‚ 239% | 60Meg Teac .... ...... 2399 сасне "ПВА aaa 
dan E E | vi EV165 NON секіс 11900 Includes Software & Cassette 150 Watt Power Supply | 
базала ж CASSETTES ....... ..... 3900 IBM Direct Replacement 


EV173/173a 1Meg Par. Ser. . 11990 


ЕУ171 2MB АТ `.. ` 14900 5400 


It’s another 


ZUCKIRIBG ABI Migent Ability landon 


Integrated Software Package FLOPPY DRIVE 
1200:BAUD MODEM e Version 1.0A * TM 100-2 


CO PROCESSORS 


8087 SMhz . .......ы.. е Науеѕ Compatible e DataBase Manager e 360K Full HT 
087 BMhz o 14920 i — | 
80287 6Mhz ............. 179% • Internal Spread Sheet * Word Processor The Original IBM Drive 


80287 8Мһ2....... ..... 24900 
80387 10 Mhz............ 


oid 6 


И/Е5ТЕРЛ/ DIGITAL 


e PC Talk Ill Software Communications & More $8900 
" d $3900 HARD DRIVE 


10 Meg w/Cont 


HARD DRIVE MEMORY SOFTWARE 
"M 64K Upgrade 150М5....... 1290 CORNER 

e 40 Meg. ив. | НАВО DISK CONTROLLERS | 84K Upgrade 15048 .... 120 E 

е Full HT | WX2 For PC. sss ......... 699 | 256K Upgrade 15ONS.. .,. 3200 | Lotus 123 ......... 309 
e 33 Mil Sec 27X Ril For PC, .: 890% | 256K Upgrade 120NS. .... 36% | Ventura 1.1 ........ 49900 
$ 00 WA? Floppy/Hard diak o. MENS 256K Upgrade (0ONS....-. 48" | Microso Word — ..... 18600 

| i i i | 
349 Hardisk Cables ............ 1% | 4128 у NS i M | [bea еа | Migent Ability 1.0A ... 3990 | 
Partioning Software ........ 4909 


All tested w/90 day warranty 


NO SURCHARGE FOR MC/VISA 


TERMS: 
MC • VISA е COD • CASH 
Purchase Orders from Qualified Firms 
Personal Checks * AE add 4% 


ALL TRADEMARKS ARE REGISTERED 
with their respective companies 


800-654-7762 ку, 


papi 702-294-1168 eo 
702-294-0204 ` FAX = ЖӘ EC 


Customer Service • Order Status 1000 Nevada |! Highway • Unit 101 SHIPPING: 
9AM—4PM PST Boulder City, Nevada 89005 UPS » Federal Express 
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CLOSEOUT OF 
COMPUTER MODEMS 


KYOCERA* MODEM 


Telecommunications Link! Extend the 
power of your personal computer with this 
Kyotera® KM1200S Modem. With this 
modem and the right software, you can 
retrieve information from commercial data 
bases, computerized bulletin boards, and 
so much more. It's small enough to fit under 
your telephone...simple to set up and 
operate. Thanks to a manufacturer's close- 
out, it can now be yours at this remarkably 
LOW liquidation price! 


ө Compatible with the IBM® PC, XT, AT, or 
Any Other Computer or Terminal with an 
RS-232C Serial Port. 

ө Variable Transmission Speed of 110, 300, 
or 1200 bps in Full-or Half-Duplex 

| Operating Modes. 

e Auto-Dial/Redial for Easy, Convenient 
Automatic Speed Dialing. 

ө Auto-Answer Takes Incoming Calls. 

ө Bell 103, 212A Compatible. 

® Comes with U.L Listed Power Adaptor, 
Modular Cord, User's Guide. 1%”H x 
6Y2"W x 10"D. 


2-Year Limited Factory Warranty. 


мәннен VIS 


Item H-2825-7201-874 S/H: $4.50 ea. 
Plus 50¢ ins. Charge per order. 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll- Free: г 800- 328-0609 


ШЕН Бек LEM ШШ ШШ ЕГ) 
SEND TC TO. 
fj GOME Authorized Liquidator 
1405 Xenium Lane N/ Minneapolis, MN 55441-4494 


Send___ Computer Modem(s) Item H-2825-7201-874 а! | 
$79 each, plus $4.50 each for ship, handling. (Minnesota Į 
residents add 6% sales tax. Sorry, no C.O.D. orders.) 


| С Му check or money order 15 enclosed. (No delays п 
processing orders paid by check) 


Г 


Acct. Мо. 
Ё PLease PRINT CLEARLY 


Г Мате 


С 


Ш Сиу 


1 Sign Here | 


Шш пиш киш БС Шын БЕП ШЫП БЕН БІН БЫН БЕН эш шый 
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Apt. # 


300 1200 2400 MODEM 6160 
XT/AT, Apple, Atari, Commodore & 

*Fully Hayes compatible 

*Auto dial, auto answer, 


w 8 LED, speaker, 
Aluminum case 


(SAME AS ABOVE) 


300 1200 for XT AT 
INTERNAL MODEM $69 
"Ада 7% shipping. 10 days money back 
guarantee (less $15 ea for restocking & 
shipping charge) 
| FOSTER TECHNOLOGY: 
*#4, 222 Н St., Blaine, WA 98230 
Phone: (206) 332-5081 
*Phone: (604) 684-2368 CANADA 
Add 16% for Canadian Orders) 
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EPROM/PAL Programmer 


ж PAL MODULE $295 
Programs 20 & 24 pin ММ! 
(А.В), NS ТІ PALS 
Read JEDEC file format 
Security, DIR, LOAD, SAVE, 
EDIT, READ, WRITE, VERIFY, 
User friendly menu driven S/W. 


* EPROM MODULE (1, 4, 8 socket) $145 
-16K to 1024K EPROM, CMOS EEPROM. 


-ММІ, NS, ТІ 4 Signetics parts 

-Read Intel, Motorola, TEK HEX file 

* 8741/42/48/49/50 Module 

-1, 4, 8 socket module available 

-8748 Disassembler included 

-Read Intel, Motorola, TEK HEX file 

* 8751/52/252/44 Module 

-Normal, Intelligent programmin ^y Hae 
-Read inal, Motorola, ТЕК HE 

* TTL & MEMORY IC TESTER MODULE 
Test almost TTL, CMOS, D пип. Static JC's 
-Auto search for unknown IC part No. 
-User can make his own test pattern 

* INTERFACE CARD & CABLE 

This card is common to all above modules 
-Fits in any PC/XT/AT or compatibles 
-Space saving half size. 


XELTEK 


473 Sapena Сі, #24 CA residents 
Santa Clara, CA 95054 "eee & add 6.5% tax. 
(408) 727-6995 — Add $5 for S/H 
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A Ventilation System designed to pro- 
long the life of IBM* PC PC/XT. Coldblue'" 
fits in the IBM enclosure reducing operating 
temperatures as much as 27°F by increas- 
ing airflow across the card area. 

The one that really works! $185. 

Mandrill Corp. PO Box33848, San Antonio, 
TX78265 800-531-5314 

Dealers inquiries welcome. 
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Expert Advice... 


This follow up to the widely hailed 
Expert Systems: Artificial Intelligence 
in Business offers comprehensive 
coverage of all aspects and applica- 
tions of expert systems today. $22.95 
At bookstores or write M. Schustack. 


"T WI] LE 605 Third Avenue 


New York 10158-0012 


In Canada: 22 Worcester Rd., Rexdale, Ont. 


Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information | 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 
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Add-Ons for 
the Blind 


What vou add on to vour computer, if 
you're a blind operator, is almost more 
important than the computer itself. 


Scanners, modems, braille printers, 
speech synthesizers, braille output 
devices and a host of other 
peripherals are described in "Add-Ons: 
The Ultimate Guide to Peripherals for 
the Blind Computer User.’ 


The product reviews contained м this 
book are written by those who know 
them best—blind computer users. 


$ 16.95 for braille or cassette 
$19.95 for print. 
Send orders to: 
National Braille Press Ine. 
88 St. Stephen Streer, Boston, MA 02115 
(617) 266-6160 
b Ah 


UNTEDTERY 


115 Nassau St. NY.NY. 10038 Bet. Beekman & 
Ann Sts.(212)732—4500 Open Mon-Fri, 8:30—6:30/ 
Sat, 9:30—6:30/Sun, 9:30- 


Penn. Statlon, Amtrack Level 
Beneath Madison Sq. Garden, NY., NY. (212]594— 7140 
Open Mon-Wed, 8:30-8/Thurs & Fri,6:30—9/5at & Sun, 10-7 


FOR ORDER в inrormation 1(800)345— 7058 
1(800)345—7059 


CALL TOLL FREE 


EPSON equity 


а (BM XT Campular + IEM Keybowd 


+899 


Same Package with 
20MB Hard Drive 


0 
ЕХ-1000 


ТО5НІВА 
321-51 
341 
351—11 


PANASONIC 
1091 —! 


gy HEWLETT 
1092 


18 " 
279 PACKARD 


commodore 


PC10—1 


IBM PC/XT 
COMPATIBLE 
PACKAGE 


*PC10-1 Computer 
* 512K Expandable 
to 640K 
«360K Disk Drive 
« Enhanced 
Keyboard 
* Serial & 
Parallel Ports 
1-12" Monitor 
“АП Hook—up Cables & Adaptors 
‚ Package of 10 Diskettes 


:529 


Same Package with 
10МВ Hard Ovive 


PACKAGE 


640K = 3 
Disk Drive 


“769 
LAPTOPS 


TOSMIBA 1000 
720K Floppy Orive • S12K КАМ 
“4.77 МН: "Зеро Twist LCD Screen 


NEC MULTISPEED........................ 
TOSHIBA 3100 

ZENITH 181 

ZENITH 183 

SPARK by DATAVUE 


640K w/two 720K Drives..............$1099 


commodore 

128 PACKAGE 

Commodore 128 Computes Commodore 1571 Disk 
Drive Commodore 1902 Color Monitor 
Commodore 1515 80 Column Printer 4729 


ТЕ [S3 ie 


NO ADDITIONAL SURCHARGE FOR CREDIT CARD ORDERS Fe det 


#1499 


1BM XT Package wiih 
2 360K Floppy Drives 


0K1—120 
OKIMATE-20 


*PCIU-2 Com 


* IGOK Dich Drive 


“АП Hook—up Cables & Adaptors 
* Package of 10 Diskettes 


:649 


IN N.Y.S. CALL 
(212)594—7140 


* PERSONAL 
SYSTEM 2 


rt ы 
sa 
" 


MODEL 25 PACKAGE 
* 8086 Processor • 8 MHz. * 512K 
RAM = 1 720K Disk Drive * Keyboard 


+ Serial & Parallel Ports 
а Monachtome Monitor 


“999 
PERSONAL SYSTEM 2/Mede) SB.. ....... 144% 
HARD DRIVES— 
CARDS—MODEMS 


HARD DRIVES 
& CARDS 


1199 


26MB TA 
20MB 1/2 Ht. w/Controller..$289 
30MB 1/2 Ht. w/Controller..$349 


CMS 20MB Card............9339 

CMS 30MB Card 370 

TOSHIBA 

360K 1/2 Ht. Floppy Drive.. $99 
MODEMS 


& CARDS 


OKIDATA 
155 
139 


LASERJET SERIES I! PRINTER $1649 


commodore 


IBM PC/XT 
COMPATIBLE 


tet 


MEE 

IBM PC/XT COMPATIBLE PACKAGE 
» Keyboard ~ GLOK RAM Ромы 
TurboSpeed«4 7/€ MHz - Twe 360K 
Floppy Ovives -MS DOS 


Meno-- Graphics Card - High Resolulian 
Meno Monitar ‹ FREE Word Precesting 


айтас А 67 9 


NEC POWERMATE 1 кай 0 Computes... CALL 


"MONITORS 


COMMODORE 1902 RGB 
Color Monitor 

COMMODORE 2002 New RGB 
Color Monitor 

THOMPSON 14" CGA 
Monitor 


FOR CUSTOMER SERVICE 
CALL (718]965—8686 
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MODEL 30 PACKAGE 


- IBM Computer • Two 720K Drives 
640K RAM * Built-in Graphics • 
Serial/Parallel Ports +, optional 12" 


Monitor 1 1 99 


Р5/2 MODEL 30 w/720K 
Floppy Ои & 20MB IBM 


1599 


PC/XT COMPATIBLE 
PRINTER PACKAGE 
» Blue Chip Keyboard • 512K RAM 
Expandable to 640K - 6 Expansion Slots 
"АП Hook—up Cables and Adaptors « Ssothe 
80 Column Printer > 12" Monitor 
Package of 10 Diskettes . optional! 20MB 


Hatd Drive s499 


* Apple ПС or liE 
Keyboard • 5.25" Disk 
Drive » 12" Monitor » 
All Hook—up Cables 
and Adaptors»Package 
of 10 Diskettes 


APPLE ІС 


5649 


APPLE IE 


‘869 


Apple 1165 Computer 55° име + 


Applet АСВ Сым Moaher » РЕК 
el 10 Бава » All Сума $1 3 

№ Айармиз « Apple Sofimate 

APPLE MAC PLUS COMPUTER РАСКАС 
APFLE IMAGEWRITER PRINTER... 

APPLE MAC SE СОМРЦТЕЕ 22... 
APPLEWORKS SOFTWARE .... sss. 


NEW AMIGA 500 COMPUTER 


68000 Processor ч 512K RAM Power 
Eapandable іс SMB + Graphics 


Capability 


WE WILL BEAT ANY PRICE 


CALL 


commodore 

64/c PACKAGE 

Commodore 64/C Computer Commodore 1541 
Disk Delve Computer Printes 12° 

Computer Monitor 5399 


AMIGA 1010 DISK DRIVE 
AMIGA 1020 DISK DRIVE 
AMIGA 501 — 512K EXPANSION 
AMIGA 1080 RGB COLOR MONITOR 
НЕЗЕ & ALL OTHER PERIPHERALS IN STOCK! 


Сатай chester bel bitis Малана ні dms ABEN [rip Club, Corta Blanche Drearit Card and СО Da accepted. Mo sddenanil 
таалага Jer среда ганй абага. Мег ай qherky reas] wid 1-і weeks сізргргсе, Мәпеу erders ата nam carifud checks Paso 
aid VA far shipping ізі каер. Monan їр charge a НӘ, АРОҒРО ond PO Bes addrassas- glace ali fer shipping 
ЛЕ HF тегімізді adi арғішайы silap па) щн йен атау Tu bjaci LET change A*t тоа Wal Di ұға = UT 
рвать ваа! жаве. Pages al Palsiimes кта БЕР нїн тай Ван pre C4lurm gviherdsimn number о? réturtia will not ім accapted 


IDM PCIAT aie нарыть пайы d Ватанам Валеев Machines Corp Ail sidera con ba sheyped Ai Ёаргаз1 — call far йе} 


ккініян мн rieri Таг mein гага Hah 
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The Ultimate 
Diskette Value... 


Discover the 
Difference ... 


2 FOR 1 LIFETIME WARRANTY NOW iN 
£ Backed by 2 for 1 Lifetime Warranty 
/ 100% tested and certified COLOR 


/ Made to exceed A.N.S.I. specs Бу 62.5% with а 
guaranteed clipping level of 65% or above 


/ Packaged іп 6 different colors, bulk or boxed 


4 Includes tyvek envelopes (not paper), write protect 
tabs and user labels 


/ Brand-name quality at affordable prices 


5-1/4" - 48 TPI DS-HD 96 TPI 
DS-DD IBM-AT Compatibite 


BULK 
49 COLOR | 09 
я OR GRAY ш 
59 BOXED 1 | 6 
a COLOR в 


Simply top Brand-Name Quality, made in the 
U.S.A. by a leading manufacturer. Factory 
polybagged іп lots of 20 (тіп order 40) 


notice to workers = 
e at 


unemployment rsiaarantcé 


а America’s 


Wentech Premium Quality | 


Color Diskettes 


/ TIMELESS WARRANTY 

£ Performance exceeds A.N_S.I. spec. by 88% 

£ Each disk 100% tasted and certified 

/ 14 COLORS for data organization 

V Pkgs. of 10 tyvek slaeves, w/p tabs, & ID labels 


| 5-1/4" - 48 TPI DS-HD 96 TPI 
| DS-DD IBM-AT Compatible 


9 7 PLASTIC STORAGE BOX 1 8 5 
a COLOR = 

77 BULK 1.75 
5 COLOR ш 


3-1/2" - 135 TPI 3-1/2" - 135 ТРЕ 
DS-DD : 


DS-HD 
| „79 BOXED 4.90 
| ' America's No.1 | 
3M Name-Brand 
Diskettes 


5-1/4" - 48 TPI | 
DS-DD - “joan 
84 ae i 


With FREE Platen Cleaner 


Nashua 


5-1/4" - 48 TPI DS-HD 96 TPI 
DS-DD IBM-AT Compatible 


54 = 1.45 
BULK 
deg Lu 


ORDERING INFORMATION 


TERMS: Fres usaof VISA, Mastercard, and American 
Express. P.O. orders accepted from recognized corpora- 
tionsrated 3A2 or better, government and schoolson net 30. 
SHIPPING: U.S. orders add $3.00 per 100 diskattes or 
fraction thereof, add $5.00 for COD orders. 

PRICE PROMISE: We will better any lower delivered 
price on the same products and quantities advertised 
nationally. 


This ad is for all those 


who ever wonder 
why your company runs 


a United Way campaign. 


When it comes right down to it, you're probably 
the best reason your company has for getting involved 
with the United Way. 

| You see, they know almost all of the money given 
to the United Way goes back out into the community 
to help people. 

So if you, or the people you work with, should ever 
need any of our services, like day care, family counseling 
or health care, we'll be right there to help. In fact, there 
are tens of thousands of United Way-supported programs | 
and services in cities and towns across the country. That 
means help is nearby wherever you are. 

And your. company knows that could mean the dif- 
ference between keeping or losing a valuable employee. 

Thats why they give. And that’s why they ask 
you to give. Because there may come a day when you 
need help yourself. 


(7 
m DS-HD 96 TPI 
| B ІВМ-АТ Compatibia 


Toll Free Order Line: Information Line: 


1-800-233-2477 1-801-561-0092 


| 199 COTTAGE AVE. | 
| SANDY, UTAH 84070 
CAomputer HRS: 8 AM TO 5 РМ 
@irs, ПС. (MTN. TIME) 
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United Way 
Ас Thanks to you, it works, for ALL OF US. 


Сола А Public Service of This Magazine & The Advertising Council 


қ 


\ DAY 
жә es 


4 
жа 


ЗО-РАҰ MONEY BACK 


РеРНІМЕ Systems, Ine. 


% 


к 


on 
m РЕЯ 


Boston 
59 Preece SL 


Broklina МА 02146 


1-800-451-5279 


Atianta 
5231! E. Mamorial Orive. Salta 206 
Sims Mountain. СА 30083 
1-800-451-5279 


ам AT, ДТ эл гарна ү БОБА of Бен жалғы ылы tre ри ааба a 1 Гри ий мабыға 4 Breda ім 


New York 
135 W. 26th St. Bih Fi. 
Кем Tork. КТ. 10001 


212-627-4485 
FAX: (212) 627-9884 


Los Angeles 
6051 Warner St. Sulle 294 


Huelington Geach, СА 92047 


1-800-451-5279 


Chemical Bank 
305 Seventh Ava, NY, NY 10001 
Fer the Acci of: PCPRIME Systems, Inc. 
Acct 8 (21 029677 


Wire Tranafer 


Pe PRIME 


6410 FK 8 MHz 
10 МИ: Optional 


900% IBM XT-Compatible 

Phoensx BIOS Installed 

One 12° High Res. Amber Momitor (720x350) 

Hercules Graphics Emulation Card w/Printer Рой 

Intel 16-Bit 8088-2 Running at 4.77/8.0 MHz 

640K RAM on Board 

Two 05/00 360K Half-Height Fujitsu Direct Drives 

8 Fully IBM Compatible Expansion Slots 

Runs all MS-DOS Programs Including 1-2-3. Flight 
Simulator, OBase Iii Plus, AutoCad, WordStar, Wordperfect, elc 
Operates М5.005, PC-DOS. GW Basic, Novell, Xenix, Unix, 
Keyboard Selectable 4.77 and 8.0 MHz 

Accepts all IBM Parts 

150 walls 110/220 VAC Power Supply w/Four Cables 
Keyboard w/LEOs, Enlarged Return/Shift Keys w/84 Keys 
Two Printer Ports /Опе Serial Port/One Light Pen Port 
Multi 1/0 Card: Controls Two Floppy Orives 

Pnnler Port/Game Port/Seral Port, 2nd Optional 

Ballery Back-uped Real-Time Clock/Calendar 

8087 Math Co-Processor Socket Installed on Board 

6 EPROM Sockets also Installed on Board 

Power-on Sell Testing of System Components 

Speaker for Audio or Music Use 

Nickel Plated, Enamel Coating. Heavy Duly Metal Case 
Six Slots 5111 Lett Open after Systems Contiguration 
Optional 25 MB RAM Card lor Expanding Memory 
Optional 14° Dual Frequency Swivel-Based Monitor 
Optional 12° Swivel-Based Mondor 

Optional Black/While or Green Monitor 

Optional 10 MH2 or NEC V-20 Micreprocessor 

Optional Enhanced Keyboard w/101 Keys & 12 F Keys 
Optional 1200/2400 Internal/Exlernat Modem 

Optronal 12 MB 5*4" Orive 

Optional 720K /1 44 МВ 35" Half-Height Floppy Orive 
Optional Color Systems w/Htgh Res (640x200 or 640x400} 
Optional 20/30 MB Hard Disk Systems 

Optional Autoswilch EGA Systems/Printer of all Kinds 
Ready for Network /Multi-User/Mouse/Joy Shck intestace 
® Ready tor 20-60МВ Tape Back-Up Installation 


PcPRIME 88 W/20 M8 & 1 Floppy 
Seagate ST 225, 65 MS ......$900 
PcPRIME 88 w/30 MB & 1 Floppy 
Seagate ST 238, 65 MS ......$950 


Network/Multi-User 
Installations 


PcPHIME 


24006 


ONE MEGAByte 10 MHz 
12 MHz/ "0" Wait Optional 


51.100 


e 10%ІНМ AT-Compatible 

© Phoenix BIDS Installed 

e Опе 12" High Res Amber Monitor (720x350) 

е Hercules Graphics Emulation Card w/Printer Рой 

е Intel 80286 Running at Dual Speed 6 and 10 MHz 

е Chip Technology VLSI Chip Set 

e Runs all MS-DOS Programs Inciuding 1-2-3, Flight 
Simulator, DBase ПІ Plus, AutoCad, WordStar. Wordpertect. etc 

• Operates MS-DOS, PC-DOS. GW asic. Novell, Xenix and Untx 

° One Megabyte RAM on Board 

• B Expansion Slots: Six 16-Bil/Two 8-Bit 

ә WD-Combined Hard Disk/floppy Disk Controller 
Contrats Two Hard Disks and Two Floppies 

е Keyboard w/LEDs and Enlarged Relurn/Shrt Keys w/64 Keys 

* Accepts all IBM Parts 

» 220 Walts 110/220 VAC Power Supply w/Four Cables 

е Hardware Rese? Button/Turbo Light indicator Installed 

• One Fujitsu 1.2 MB Halt-Height High Density Floppy 

è One RS-232 Serial Card w/2nd Рогі Optional 

æ Real-Time Clock & Calendar w/Ballery Back-up 

е Nickel Plated, Enamel Coating, Heavy Duly, Lockable 
Case Serve also as Keyboard Lock-Out 

e Speaker for Audio or Music Use 

a Power-On Self Testing of System Componenis 

• 80287 Math Co-Processor Sacket Installed on Board 

e Power and Hard Disk Indicator Lights Installed 

è Five Slots Still Left Open alter Systems Conliguration 

æ Setup Disk Inctuded 

* Оріїопа! 3.5 MB RAM Card tor Expanding Memory 

е Optional 14° Flat Screen Swivel-Based Monitor 

e Optional Black/White or Green Monitor 

* Optional Enhanced Keyboard w/101 Keys & 12 F Keys 

© Optonat 720K/1.44 MB 37 Hall-Height Drive 

е Optional 360K 05/00 Half-Height Fujitsu 0гесі Drive 

е Optional 1200/2400 (nternal/External Modem 

е Optional Color Systems w/High-Res, (640x 200 or 640х400] 

е Optional 12/70” Wait MHz Systems 

e Optional Autoswitch EGA Systems/Printer of all Kinds 

е Optional 14^ Dual Frequency Swivel-Based Amber Monitor 

e Optional 12° Swivel-Based Monitor 

e Ready for 40-80-130 MB Hard Disk Installation 

е Ready ior20-60MB TapeBackup Installation 

е Ready lor Nelwork/Mulliuser/Mulli-Tasking Interface 

® Ready for Mouse/Joy Stick Interface 


PcPRIME 286 Systems ... $1,700 
W/40 MB Seagate ST-251, 40 MS 


ALL PcPRIME SYSTEMS FEATURE: 


» Operating Manual for Montor, Keyboard, Motherboard, 
МОР, Multi 1/0, Зена! Cards 
a Fully Set-Up and Oragnostic Tested in America 
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s 72 hours Burn-in Period 
е 3-Day Money Back Guaranty 
s One Year Fully Warranted Labor & Parts 


в Shipping ма UPS 
ә We Ship APOs and FPGs 100 


ә Ready lor Immediate Defivery 


PcPRIME 


ONE MEGAbyte 16 MHz 
"0" WAIT 


52,200 


00% Compaq 386 Compatible 

Phoenix 386 or Award BIOS Instalied 

One 12" Swivel-Based High Res. (720x350) Amber Monitor 
Hercules Graphics Emulation Card wéPrinter Port 

Intel 80385, 32-Bit Running al 16 MHz “0” Wail State 

Runs all MS DOS Software Including Lotus t-2-3, Wordstar. 
AutoCad, Flight Simulator, DBase Ш Plus, S ymphony. etc. 
Operates MS 005 2.1, 3.1, 32 33, GW Basic, PC 005, Unix. Xenix 
Keyboard Switchable between 16 MHz 79” Wait or 8 MHz 

One Megabyte Parity Checked Static Column RAM on Board 
w/Socket tor Additional One Megabyte of Memory ug 10 16М8 
8 Expansion Slots: 2 8-Bit, 5 16-Bit, 1 32-Bit 

22.04 Slot Can Support Up То 16 Megabyte ot RAM 

Three Address Modes: 

1. 6086-Compatible Real-Address Моде 

2 Protected 80286 Virtual Address Mode 

3 Protected 80385 Virtual Address Mode 

Sixteen Interrupts/Seven Өгес! Memory Access (OMA) 

64 Terabytes ol Virtual Address Space 

80287/80387 Math Co-Processor Socket Installed on Board 
Reai-Mme Clock & Calendar on Board w/Batlery Back-Up 
Keyboard w/LEDs and Enlarged Return/Shifl Keys ү, !84 Keys 
Soliware Utility to Emutate Expanded Memory lor Lotus 123. Ес 
WO-Combined Hard Disk/Flappy бек Controller 

Controls Two Hard Disks and Two Floppres 

Hardware Reset Buttan/Turbo Indicator Light/Speaker Installed 
Internal Address Bus/Memory Interlace/B!OS ali 32-Вң 
Integrated Memory Management Untt/Virtual Memory Support 
Hardware Fixed-Point Multiply and Оте 

Standard 8 MHz 1/0 Channel Timing/Pipelned Ins! Execution 
220 Watts 110/220 VAC Роме: Supply w/Four Cables 

One Fujitsu 1 2 MB Half-Height High Density Floppy 

One AS-232 Sertal Card w/2nd Port Optional 

Nickel Plated. Елате! Coating, Heavy Duty, Lockable Case 
Power-On Sell Teskng of System Components 

Power and Hard Disk Indicator Lights Installed 

Pive Slots Stil! Left Open after Systems Contiguratioa 

Optional Black/White or Green Montor 

Optional 14" Tiit/Swevel-based На! Screen Monitor 

Optionai Enhanced Keyboard w/ 101 Keys & 12 Е Keys 
Optional 720K /1 44 МВ 3% Halt Height Floppy Опуе 

Ophonal 1200/2400 Internal ‘External Modem 

Optional Color Systems w/High-Res (640x200 or 640x 400) 
Optional 20/30 MHz Systems 

Optional Autoswitch EGA Systems/Printer of all Kinds 

Ready for 05/2 Operating Systems 

Ready for 40-80-130-180 MB Hard Orsk Installation 

Ready for 20-60MB Tape Backup Installation 

Ready for Network /Multt-User/Multe-Tasking Systems 

Ready for Network File Servers/Mouse/Joy Slick 


PcPRIME 386 Systems ... 52,800 


W/40 MB Seagate 5Т-251, 40 MS 


Terribly Fast. 


e Enlarged Shift/Relurn Keys 
w/Taclile Feel 

• Power Lock Key Installed 

® Contrast Adjusting Knob 

© Brightness Adjusting Knob 

“ Turbo Speed Light Indicator 

e Hardware Reset Butlon 

e 3° High Res. (720х350) Dual 
Frequency Amber Monilor 
Accepts Both Mono and 
Color Card 

е Dimension: 17.3" W x 8.2"H 

16.9°D 


x 16. 
е Weights 26-28LBS. 

e 150W ог 200W Power Supply 
ә Three Hall-Height Drive Slots 
e Reinforced Aluminum Frame 
• 7 Expansion Slots Available 

е Optional ЕСА /Color Systems 


PcPRIME 88 Portable 
Configured Sama as PcPRIME 88 
W/20 MB Seagate ST-225, 65 MS, One Floppy .. 51,300 


PcPRIME 286 Portahia .... ........... 51,50 
Configured Same as PePRIME 288 
. 52.150 
езе рта фе 


W/40 MB Seagate 57-251. 40 М8..,...... 

PcP RIME 386 Portable .. $3,000 
Configured Sama as PcPRIME 386 

W/40 MB Seagate 8Т-251,40М58..,,.,...... $3500 
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жалин 


* EPROM 
PROGRAMMER 


П АРВОТЕК 1000 
a a. ONLY 
а | 00 
— а! $225.99 
ri п | COMPLETE WITH - WITH 
PERSONALITY 
ODULE 
құлы... 
117 AC POWER-RS-232 CONNECT 


-6 BAUD RATES - HANDSHAKE TO HOST 
ALLOWS НЕАО, WRITE, VERIFY & COPY 


Comes complete with IBM-PC, Apple tle, or CPM 
(Specify Computer) Driver Program on Disc. 


Programs the following 5 Volt 24 ог 28 pin 
devices: 2716 series through 27512, 25xx senes, 
68764 plus others. Please Specify Personality 
Module desired with order. Additional Personality 
Modules only $15.00 ва. Full 1 year warranty. 

TO ОБОЕВ. CALL 1 BO0M62-5800 Cer WRITE. 

APROTEK 

1071 AAVENIDA ACASO Add 

CAMARILLO, CA 93010 54 00 Shipping USA 

Into (805) 987.2454 VISA or MC Add 3% 

We Accept Govt. School & Large Corp P 0.5 
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CAPITAL 
AVAILABLE 


$1,000,000 
Min. 


Will assist with financial plan, 
for information call 
Mr. ADAMS at WESTEX 
714/964-2386 
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TRANSLATOR. 


Translate your BASIC source programs 
to Pascal source. P-tral, now available 
for the IBM PC and compatibles, will 
translate MS-BASIC/BASICA to Turbo 
Pascal | 

| (Req Dos 2.0 or later w/ANSI.SYS). 


Also available for the Apple Il series 
(incl. 16$) and converts Applesoft 10 
Apple Pascal. 
(212) 206-6490 / 924-0576 
WOODCHUCK INDUSTRIES 


NEW YORK, NY 10011 
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LOW COST 
HIGH RESOLUTION 
DATA LOGGING for 

ІВМ РСХТ/АТ® 


15.Bit four input channel system 
7 samples/second with hardware 
and menu driven software $415 


Expand system above by 15 analog 
input channels (64 тах.)...$165 


Add thermocouple thermometry to 
above, 6 channels for $175 


Add 16-bit, 12,000 sample/second 
capabilities to above for... $210 


Call.for quantity pricing or 
for. quotes on custom hardware, 
software or complete systems. 


LAWSON LABS, INC. 

5700 Raibe Road - 
Columbia Falls, MT 59912 ІШ 
Phone: 406 387-5355 
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REAL WORLD 1/0 


For POXT/ATs 
А0200 , 4 channel, » 


12-bit A/D board. 
10 kHz sampling 
rate, 
instrumentation 


ADA300 • 8 channel, 8-bit A/D: single D/A; 24 
programmable digital VO lines. 

А0500 * 8 channel, 12-bit A/D board. Software 
programmabte gains of 1.10, and 100. Highly 
accurate integrating converter. 

7 digital МО lines. High-Z inputs. $239 
А0100 + Single channel version of А0500. 10 digital 
МО lines. Same accuracy and programmable 

gains $149 
DAG00 + Fastsettling 12-bit dual D/A converter. $169 
0624 • Digital 1/0 board with 24 TTL lines 
configurable in software. $95 
XB40 * Easy connect extender/prototype 

board with terminal strips. $49 
OEM discounts available. 


Real Time Devices. Inc. 


1930 PARK FOREST AVENUE 
PO вох 906 
STATE COLLEGE. PENNSYLVANIA 16804 


(814) 234-8087 
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DA 
IN W Sure 
#5 insured? 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 


purchased software. As little as $39/yr. covers: 


¢ Fire • Theft * Power Surges 


* Earthquake • Water Damage • Auto Accideni 


For information or immediate coverage call: 


1-800-848- 


In Ohio call 1-614-262-0559 


SAFEWARE, The Insurance Agency Inc. 
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6809 


Single Board сеги 


E дрі, d енгі pbal ББ сарв 


RAM, EPROM, realtime clock, watchdag ` 
imer, 44-ріп 457 5" РСВ 

EXPANSION MODULES: ВАМ, EPROM, CMOS 
RAM /Boflery, analog ИО. serial VO, 
parallel O, counter/timer, ТЕЕЕ-АВВ, 
EPROM programmer, floppy disks. 
cassette. breadboard, eeyboord/display. 


Winhek Corm 
| | Lotayerte, IM 47904 
] 317-742-6124 
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Quelo” 68000 Development 


First release 1983- MOTOROLA compatible - produces AOMable 

code, Srecards, extended TEX hex, UNIX COFF. Portable 

SOURCE CODE. Native and cross versions on: ATARI ST, AMIGA, 

Masscomp, Sun, Apollo, Charles River, VAX VMS and UNIX. 
58020 Cross Assembler Package 


Suppo ts 66000, 68010,68020.68 881 and 66851 
For CP/M-&8K and MS/PC.DOS . $759 


58000/58010 Cross Assembler Package 
For CP/M.&0, -86. .5BK and МӘ/РС DOS - $595 


68000 "С" Cross Compiler 
For MS/PC-DOS by Lanice. Inc. . 5500 


58020 Disassembler 


Supports 88000. 58010. 65020 66881. GAASI 
For СРЛА.68К and MS/PC-DOS. 5495/295, 
Amy andtAfanST- $119/79. CADSUNOS . $995/395 


68000/68010 Software Simulator 
For MS/PC. DGS by Big Bang Sotware, ine. . $285. МАХ. 51000 


дюны aux 
BRN £m 


Са! Patrick Adams today: Queto. Inc. 
246433rd. West, Suite #173 
Seattla, WA USA 98199 
Site, Corporate, OEM licenses Phone 206/285-2528 
COD, Visa, MasterCard Telex 910-333-8171 


TM Оисю, Cueto. ine.: MS, Microsoft Corporation: СРАМ, Digital Research 
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Industrial Grade 
80286 and 
80386 Systems 


24 MHz 80586 Motherboards 
24/32 MHz 80386 Turbo Cards 
80386 Micro-channel Turbo Cards 
12/16 MHz 80286 Motherboards 
8/12 MHz 80286 Turbo Cards 
Fully Licensed 
Personal Systems/Z2 Clones 
Dealer inquiries Invited 


Progressive Data 
Management, Inc. 


Р.О. Box 2655 
Vero Beach. FL 52961 


1-305-567-8221 


Contact F aui McCall 
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An A-BUS system with two Motherboards 


A-BUS adapter (ІВМ) іп foreground 


About the A-BUS: 


® All the A-BUS cards are very easy to use with any language that can 
reador write to a Port or Memory. In BASIC, use INP and OUT (or PEEK and 
POKE with Apples and Tandy Color Computers) 

e They are all compatible with each other. You can mix and match up to 25 
cards to fit your application, Card addresses are easily set with jumpers. 
e A-BUS cards are shipped with power supplies (except PD-123) and 
detailed manuals (including schematics and programming examples). 


Relay Card RE-140: $129 
Includes eight industrial relays. (3 amp contacts. SPST) individually 
controlled and latched. 8 LED's showstatus. Easy to use (OUT or POKE in 
BASIC). Card address is jumper selectable. 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays to switch low level signals 
(20mA max). Use as a channel selector, solid state relay driver, etc. 


Analog Input Card AD-142: $129 
Fight analog inputs. 0 to +5V range can be expanded to 100Vby adding a 
resistor. 8 bit resolution (20mV). Conversion time 12005. Perfect to 
measure voltage, temperature. light levels, pressure, etc. Very easy to use. 


12 Bit A/D Converter = AN-146: $139 
This analog to digital converter is accurate to .025%. Input rangeis —4V to 
+4V. Resolution: 1 millivolt. The on board amplifier boosts signals up to 50 
times to read microvolts. Conversion time is 130ms. Ideal for thermocouple, 
Strain gauge. etc. 1 channel. (Expand to 8 channels using the RE-156 сага). 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated, so it's safe and easy to connect any 
"on/off" devices, such as switches, thermostats, alarm loops, etc. to your 
computer. To read the eight inputs, simply use BASIC INP (or PEEK). 


24 Line TTL I/O 06-148: $65 
Connect 24 input or output signals (switches or any T TL device) to your 
computer. The card can be set for: input, latched output, strobed output, 
strobed input, and/or bidirectional strobed 1/0, Uses the 82554 chip. 


Clock with Alarm CL-144: $89 
Powerful clock/calendar with: battery backup for Time, Date and Alarm 
setting (time and date); built in alarm relay, led and buzzer: timing to 1/100 
second. Easy to use decimal format. Lithium battery included. 


Touch Tone? Decoder PH-145: $79 
Each tone is converted into a number which is stored on the board. Simply 


read the number with INP or POKE. Use for remote control projects, etc. Ё 


A-BUS Prototyping Card рв-152: $15 


ЗА by 41А in. with power and ground bus. Fits up to 10 L.C.s 


succum yyy ALPHA Products 


а Sigma indusriss Compay 242-В West Avenue, Darien, CT 06820 


Canada: shipping Is 35 
Oversess add 10% 
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The Amazing A-BUS 


Plug into the future 


With the A-BUS you can plug your PC (IBM, Apple, 
TRS-80) into a future of exciting new applications in the fields 
of control, monitoring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 


"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A-BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


An A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit an A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


The complete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc-149: s299 
World's finest stepper controller On board microprocessor controls 4 
motors simultaneously. Incredibly. it accepts plain English commands like 
"Move arm 10.2 inches left", Many complex sequences can be defined as 
"macros" andstoredin the on board memory. Foreach axis, you cancontrol: 
coordinate (relative or absolute), ramping, speed, step type (half. full, wave). 
scale factor, units, holding power, etc. Many inputs: 8 limit & "wait until" 
Switches, panic button. etc. On the fly reporting of position. speed, etc. On 
board drivers (350т А) for small steppers (MO-1 03). Send for SC-149 flyer. 
Remote Control Keypad Option RC-121: $49 
To control the 4 motors directly, and “teach” sequences of motions. 
Power Driver Board Option PD-123: $89 
Boost controller drive to 5 amps per phase For two motors (eight drivers). 
Breakout Board Option BB-122: $19 
For easy connection of 2 motors. 3 ft. cable ends with screw terminal board. 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate in motion control, The special package 
(below) includes everything you need to get familiar with them. Fach card 
drives two stepper motors (12V. bidirectional. 4 phase. 350mA per phase) 
Special Package: 2 motors (М0-103)--5Т-143: РА-181: $99 


Stepper Motors  wo-103:$15or4tor$39 
Pancake type, 2'^" dia, %" shaft, 7.5°/5їер, 4 phase bidirectional. 300 
step/sec. 12V, 36 ohm, bipolar. 502-intorque, same as Airpax K82701-P2. 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter, 4 Channel 
Digital to Analog converter. Counter Timer, Voice Recognition. 


A-BUS Adapters for: 


IBM PC, XT, AT and compatibles. Uses one short slot. АВ-133...$69 
Tandy 1000, 1000 EX& SX, 1200, 3000. Usesoneshortsiot — AR-133..$69 
Appie II. 1+, lle. Uses any slot. АВ-134..$49 


TRS-80 Моде! 102, 200 Plugs into 40 pin “system bus” AR-136..$69 
Model 100. Uses40 ріп socket. (Socket is duplicated on adapter). AR-135..$69 
TRS-80 Mod 3,4,4 D. Fits 50 ріп bus. (With harddisk. useY-cable). АН-132. 540 
TRS-80 Model АР. Includes extra cable. (5 0 pin bus is recessed. . АВ-137..$62 
TRS-80 Model |. Plugs into 40 pin 1/0 bus on KB or ЕЛ, AR-131..539 
Color Computers (Tandy).Fits ROM slot, Multipak. or Y-cable AR-138..$49 


A-BUS Cable (3 ft, 50 сопа.) СА-163: $24 
Connects the A-BUS adapter to one A-BUS card or to first Motherboard. 
Special cable for two A-BUS cards: CA-162: $34 


A-BUS Motherboard MB-120: $99 


Each Motherboard holds five A-BUS cards. A sixth connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161: $12). Up to five Motherboards can be joined this way to a single A- 
BUS adapter. Sturdy aluminum frame and card quides included. 


Moe ШЕ (203) 656-1806 
вау 800 221-0916 
Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 
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gang versions 
too. Call for prices. 


For complete 
specs, free 32 pg. 
development tool 
Catalog, call 


or 207-236-9055 


AVOCET 


SYSTEMS, МС. 
PO. Box 490, Rockport, ME 04856 


JKL’s NOVEMBER BARGAINS 


JKL AT: 80386 (16 MHz) 
wicase 200W, P.S., Keyboard $2195.00 


JKL AT 40: Above pius 40 Meg. HD, 1.2 Floppy, 
Graphics Card, & Monitor . $3295.00 
JKL AT 80: Above plus 80 Meg. HD, 

1.2 Floppy, EGA Card & Monitor .... $4495.00 
JKL XT 30: 8088 (8 MHz), 151W, floppy, 30 
meg. HD, graphic, 640K RAM, monitor, par., 

ser, COCK .................. .. $1,050.00 


Coming in November! JKL ATP 30: 8086 
(10 MHz), 640K RAM, 30 meg. НО, 31/2” & 51/2" 
floppies, ega, vga, & mcga monitor, par., 


ser, clock ..................... $1595.00 

Hard Disks: AT 40 Meg, 40MS Hard Disk ... $492.70 

ХТ 30 Meg Hard Disk w/Controller ..... $349.70 
Availability subject ta change without notice 


Jack Krochmal, Ltd. 


Computers, 
Peripherals & Supplies 
717 Ellsworth Drive 
Silver Spring, MD 20910 
(301) 565-2910/587-3232 


Toll Free: 1-800-JK3-0386 
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6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 


Two systems allow the IBM PC/XT/AT to be used as 
a complete development system for the MOTOROLA 
6805 series single chip microcomputers. Model 
MCPM-1 supports the MC68705P3, P5, U3, U5, АЗ, 
& R5 chips. Mode! MCPM-2 supports the 
MC1468705F2 & G2 cmos versions. Both systems are 
priced at $495 and include a cross assembler pro- 
gram, a Simulato/Debugger program and a program- 
ming circuit board with driver software. A system is 
also avail, for the HITACHI 63705 ZTAT micro. 


THE ENGINEERS COLLABORATIVE 
PO. Box 53, West Glover, VT 05875 
(802) 525-3458 
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DON’T 
BUY A 
BBS! 


Until You've Found 
Out About DLX 


Inner Loop Software 
9456 McConnell Avenue 
Los Angeles. CA 90066 
(213) 822-2800 (Voice) 
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Discover the quality 
magnetic m from 3M 


5A" SSDDRH ........... $ .69Ea. 
Diskettes — DSDDRH ........... $ .85 Ea. 

DSHD 96ТРІ ........ $1.69 Ea. 
3%” SSMICRO.......... $1.15 Ea. 
Diskettes 05 MICRO .......... $1.66 Ea. 

DSHD MICRO ....... $4.85 Ea 
Sold 10/Box Міп.: 50 Disks. 


З&Н: 5400, FIRST 100 OR FEWER DISKS; 
$3.00, EACH SUCCEEDING 100 OR FEWER DISKETTES. 
MINIMUM ORDER: $25 00. S&H: Continental USA. Foreign 
Orders, APO/FPO, please call. Mi residents add 4% 1ax,C.0.0 
add $4.00; payment with cash, certified check or money order 
Prices subject to change. Hours: 8 30 AM—7:DO PM ET 


Call for FREE CATALOG 
Precision Data Products” 
РО Box 8367. Grand Rapids. М! 49518 

P (616) 452.3457 * FAX. 1616) 452-4914 сос 


Michigan 1.800-632.2468 
Ovtside Michigan 1-800-258.0028 = 
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pue | 
вісмбуутн 


REAL VOICE Digital Recording 
for your РС. XT. AT or Compatible 


@VOICE MAIL SYSTEM 
Full-Featured. Unlimited Boxes 


e TELEMARKETING 
inteligent inbound and Outbound 
Capabilities, User- Delinable Structure 


«ADVANCED ANSWER 
CAPABILITIES 


Tolisaver, Message Forw.. Timed Calls. 
Touch-tone Hemote 


@AUTODIALER—DATABASE 


Auto Search and Sort, Auto Ae-dial 


@VOICEPAD™ 
Voice AND Sound Effects for your 
Programs, Demos. and Tutorials 


Complete wah Hardware '/2 card, software. 
phone cable. and external speaker 


== — 52399? . 5; 


= a 
(415) 339-TALK 


Talking Technology, inc. 
6558 Lucas. Sune 301. Oakland, СА 94671 
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SEALEVEL SYSTEMS INC. 
PO BOX 1808 
EASLEY. S.C. 29641 
(803) B55-7581 
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9 TRACK 
TAPE SYSTEM 


* Mainframe to PC Data Transfer 

* High Speed Backup 

« All Software, Complete System 

* Service and Support, easy 
Installation 


call (818) 343-6505 or writeto: 
Contech Computer Corp. 
Р.О. Box 153 Tarzana, Calif. 91356 
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TIMELINE INC. 5$ 

Continental U ORDER PESK ОН Inside California L.A. & Technical info 
МҰ 223- 213) TA 
INCREDIBLE PRICE BLOWOUT! | G (а 
L - SER 


800) 872- 8878 (800) 223-9977 
SEIKO 8650 
"» | 


FULL HEIGHT HARD DISK DRIVE 
ORIG. 


$7500 


WITH WESTERN DIGITAL ¥% CARD... 9149.00 
WITH RLL CARD (ADAPTEC) ........ $179.00 


EPSON QX-10 
MOTHERBOARD 
$99.00 


YOUR CHOICE OF 
ASCI! KEYBOARD (ENCLOSED) 825.00 


HASCII KEYBOARD — $25.00 


10 Mb Unformatted 
8.2 Mb Formatted 
75 ms average access time 


LIQUIDATION 
PRICE 


лит B» 5499 
$2295 РОМАН 
CONRAC MODEL 7211 | ABOUT THIS 


(ORIGINAL PRICE $4600!) AMAZING 


„шаш; LASER DECK 


NEC UPD791D 
QD. COUPLED DEVICE) 
4096 ELEMENT | 


“Spy LINEAR 
In the Sky” IMAGE 


5а ае ана = 
| amar = == =з 
РАА AR 
| 1080 HORIZONTAL Х 809 VERTICAL 
SCAN RATE: 15,750 X 36,750 lines/sec. Interlaced or Noninterlaced. 


| VIDEO BANDWIDTH 10Hz to 40 Mhz / Composite for Separate Sync. А SENSOR 
| High and Low Input Impedance — $39 95 
H ITACHI MODEL H M271 9-В сеп Designed for page scanning АРЫСА, in- 


MONITOR rp - | 
960 HORIZONTAL Х 720 VERTICAL e 799 kon and for imaging Та) 
SCAN RATE 15 TO 18 Khz 


require high resolution and high sensitivity. 


VIDEO BANDWIDTH: 50 Hz to 21 Mhz NEW | With DRIVER BOARD $99 00 


5 = 


1490 W. ARTESIA BLVD, GARDENA, CA 90247 Minimum Order: $25.00. Shipping & handling charges via 
Continental U.S.A. UPS Ground: $.50/Ib. UPS Air: $1.00/ib. Minimum Charge: | 

$4.00. We accept cashiers checks, MC or VISA. No personal 

(800) 872-8878 check COD's. Items reflect 5% cash or check discount. Califor- 


Inside California 


m - L.A. Area & Technical Info. nia residents add 612% sales tax. We are not responsible for 
(800) 223-9977 (213) 217-8912 typographical errors. All merchandise subject to prior sale. 
EIE Phone orders welcome. Foreign Orders require special 

1596 Restocking fee for returned orders. handling. Prices subject to change without notice. 
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| 9-TRACK MAG. TAPE SUBSYSTEM“ 
FOR THE IBM PC/XT/AT AND... 


Far information interchange, backup and archival storage, 
AK Systems offers a 9-track, IBM format-compatible 
уг magnelic tape subsystem for the IBM PC. featuring: 
п IBM format 1500/3200 and 800 cpi. 
в Software for PC-DOS, MS-DOS, XENIX. 
п Alsofor AT&T, DEC, VAX, 
УМЕ, 5-00, RS-232, 
IEEE 488. AKSystems 


je/ormec!y (BEX Mainstreamar 20741 Marilla St. 
Chatsworth, CA 81331 
9-5100 


Write, phanear TWXfor informalion. р iy 
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Fourth Generation Development 
DataBase/Applications Generator 


| Sculptor 
40 


CutYour Software O/ | 
Development Time by Up To... o 


Completely portable for more than 90 
combinations of machine and operating 
systems including MS-DOS, Unix, Xenix, 

VMS, OS9, QNX and more. 
Test drive Sculptor on your MS-DOS system with 
our complete evaluation system Гог only 445.00. 
(Includes а 5% discount coupon!) 
FHL 
770 JAMES STREET 
SYRACUSE, NEW YORK 13203 
315/474-7856 TELEX 646740 


Since 1976 | 


IEEE 488 
(GPIB/HPIB) 


Т o 


O Controllers 
O Buffers | 
O Converters 
О Extenders tj 
O Interface Boards“ 

for PCs, Macintosh, HP plotters, 
instruments, printers, etc. 


Call or send for your 
FREE Technical Guide 


(Овен (216) 439-4091 


23400 Aurora Road 
Cleveland, Ohio 44146 
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Turn-key 
PC Systems 
Handbook 


алдаса and бомаса іп г ee 
CON) aut 
inrag qi Special Tr od зун 
інінен 3b Тестте "чє, fr г, 
PC User . mS 


Sigg! 


= RE RIIETE 488 Мной А Hone to Handbook thal 


= Stopping 5 Sarvo enables you to configure the 
MotorControls 


« RuggedizedPC's BEST products from the world's 


leading РС hardware and 
V Rack Mg: 00295A 60396 soltware vendors into risk free 
* Laboratory Automation А 
. 1 мну A/D turn-key system solutions that 
» Digital Scopes to 200 MHZ ее! your needs. 

High Speed Bus Adapters Tot Free Hotline for application 
= Waveform Synthasizers assistance and convenient one 
* Data Loggars stap shopping at competitive 
“ PC Bus Expansion Chass prices. 100% Satisfaction 
» And Much Mora Guaranteed, 


NE p aua Сүйегһесеагсі 
203-786-5 151% us 9565 Mow ravan, СТ mor 


1905 ДЫ CO PU EST) ғат 20378550273 Taux 6102501007 
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Boxed Diskettes are 


pkgd 10 lo a plain 5% 0500 


white box and in- Includes 
сінде sleeves. 


labels, & Hub ring. sleeves, 
100/ error free. 

Lifetime warranty. 

Major US Mfrs. 


Your cost 
$3.90/box 


Add $3 per 100 drkniles 
for snipping & handing 


5.25HD .99 
3.5055 .99 
3.50DS .99 


MONTHLY SPECIALS 
Seagate 20mb $275 30mb $315 
Includes controller, cables, and software 


(213) 479-0345 Data Bureau Inc. 
1731 So. LaCienga Blvd., Los Angeles, CA 90035 


Please call as prices change. We will 
meet any advertised price on diskettes. 
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ENHANCED 
VT220 $150 


The most complete VT220 emulation available 
for your PC/XT/AT ar compatible. 
е HIGH PERFORMANCE to 38.4K BAUD 
e TRUE DOUBLE HIGH/DOUBLE WIDE 
e TRUE 132 COLUMN MODE ON MOST EGA'S 
е COLOR EXTENSIONS/DOWNLOADABLE FONTS 
* SOFTKEY/MACROS, DOS ACCESS 
• XMODEM/KERMIT FILE TRANSFERS 
plus many more extensions! 
ZSTEMpc™-VT220 Emulator $150. 
with PowerStation™220 layout keyboard $289 
EGAmate™ option for true EGA 132 column $39 
ZSTEMpc"™ - 4014 option $99 


KEA Systems Ltd. 
#412 - 2150 West Broadway 
Vancouver, B.C. Canada V6K 4L9 
Support (604) 732-7411 
TELEX 04-352848 VCR FAX (604) 732-0715 
Order Toll Free (800) 663-8702 
30 day money back guarantee. MC/VISA 


Circle 151 on Reader Service Card 


A complete PC 
graphics workstation 
for under $150 


PC Plot IV is MicroPlot's newest graphics 
terminal emulation software package for IBM 
PC's and compatibles enabling complete 
emulation of Tektronix 4010/4014 and 4027, 
DEC VT-100/200, VT-52, and Retrographics 
VT-640 terminals. An enhanced version, PC 
Plot IV Plus, further allows complete 
Tektronix 4105 emulation, Over 15,000 PC 
Plots are currently in use world-wide at 
corporations, educational facilities, research 
labs and consulting firms. 


To find out more about MicroPlot's new PC 
Plot IV call toll free 1-800/654- 1217 


Ly ҮШІ 
ГРА 


659-H Park Meadow Road 
Westerville, Oh 43081 614/882-4786 


Circle 178 on Reader Service Card 


INTERFACE FOR ANY COMPUTER 
FREE IBM SOFTWARE 


Connects via RS-232. Fully ВМ com- 


patible. Built-in BASIC. Stand alone 
capability. Expandable. Battery | 
Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-1615 


P.O. Box 246, Morris Plains, NJ 07950 


ELEXOR 


Circle 97 оп Reader Service Card 


the GRANDSTAND 
PRINTER STAND AND TRAY 
€ Folds & Stacks Auiomatically 
€ Fits ALL Popular Micro Printers 
€ Space Saving Operation 
€ Routes Cables Neatly 


Grand Union 


Micro Systems 
P.O. Box 1880 
Fallbrook, CA 92028 
(619) 723-0882 


Circle 122 on Reader Service Card 


California Digita. 


17700 d oec) Street e Carson, California 90248 


кана Р 


| t | 18 Character Daly ы ат 


- М 
The Sweet "P" 100 was private labeled for the Epson corporation under the 80 A а е? 4 | 
Сотгех Brand. This plotter makes short work of transtating financial and 


da hi t such 
OW aaa еа Daisy TUM Printer 


The Sweet "P" 100 features programmable paper sizes up to 8/: by 120 


The Alphacom Daisy Wheel Printer was an excellent 


pion ave ad pioi speed and 0.004 st Ede í value at $495, but we have been asked to assist in 
Centronics interface alows the Sweet "P 00 immédiate uan Lh oe paneer беде. fe т; cre T ets Cane ond Pens wes Сео > ease liquidating the remaining inventory at only $99. The 
port of most personal computers. у = : Биде! реді construction, your m Мы М. —Ét AlphaCom prints at 18 character per second, is 630 
И ИЕ а БО ыны ооп Poca в = шс compatible, accepts Diablo daisy wheels and ribbons. 
Also available is a support package which includes demonstration software, хо capable of underscoring, bold overpnnt. pnnt, centers and habes Personality modules additional. 

interface cable, a multicolor pen assortment and a variety of paper. Facey wih vector —, 


Sonny Pus apene arped the Әсізу Max 630 was $2495, Ca^forria 
арасы! at only $759 Tractor and sheet leeders 


PRINTERS 


IBM Thennal pr.nter, BO cot., serial Panasonic P1080/l, 10" 120 cps. 229 
Fujitsu 0830 80 cps.. daisy wheel PanasonicP 1091/1, 10''160 срз 299 
Silver Reed ЕХР-600 136 coi., 4005. = Panasonic P1592 15''180срз. 429 
Juki 6300dais y wheel40cps. 819 Star Gemini NX10, 120cps 10" NLQ. 239 


NOW YOUR^CONIPLETER | 
| САХ ВЕЛО. 
Omni-Reader... the first optical 


character reader designed and 
priced for the small computer 


HPGL @ 11” by 17” 


#795 


Western Graphtec Model 2000 operates under the Hewlett Packard graphic 


BB50SpinwriterdaisywheelS5cps. 1159 Star Gemini NX15, i20cps15" NLO. 359 
pet ua Ae has both parellel and serial interface. Size "B" plotter, 11" EL. у= мо. 46g Toshiba321,24wirehead216cps;NLO. 519 COPY: 
by 17" WM bed with eight зей capping color pens. Мал plotting speed 10" NEC P7/780P 15" 216cps. МО. 659 Toshiba341,24wirehead216cps. 15". 629 : 


‘Manuscripts »Contracts «Articles 
‘Forms «invoices 


APPLICATIONS: 


per second, resolution .0Smm with repeatability of 


To blow out the remaining inventory, California Di fal? has slashed the ice of 
MP/2000 to $795. Hurry! only 180plottersiett. = " 


i Printronics РЭО0 о! matrix, 300LPM ^ 3995 
ODE мова is aameasabos dag Printronics P6O0 dotmabix. GOOLPM 5755 


EpsonFXB6E NLO 10“240 char/sec. 399 LASERPRINTERS 


EpsonFX266E NLO 15" 240chas/sec. 539 Apple Laser Wnter Plus; Postscript 4235 | [Malling Lists Editing -Data Base 

PETTERS ХО 11 17 дрен бойу m Epson ЕХ1000 300cps.NLQ/54 cps. 599 Р5/800 2 mag. Postscript. 8 pgs. 4295 Management »Transtering informa- 
Энең” P^ 100 Comes) 81651207 Sup Сиысотокызстровт nes Citzen MSP-10 160cps.10" 299 Hewlett Packard Seres И, laser printer 1795 lon b i іне t 
C GOMA Rete e жалы ior Аы Ны НАС | rrr во 

| ytorvi- axe Okidata 182 80 column, parl. 239 Texasinst.OmniLaser2t! ‚ 5995 
коол у ОНГУРОП. өреп о ^m Sent аттады 12 ыы АӨ Okidata 1924. 136 column, par. 345 Quadram Quad/Laser, 5 Megabyies ^ 2995 
у ee p Ғғ 

vutrunen 044254. E зе a 34 by 44 Maro So penal roce vat э Okidata292 column, parettel. 489 

а PCM, 1100 37 ilium ообо Bus uua conte! Dar EV 1% 


SSS йш 


и WE Laser зт 


T. (4795 


mom 512K 
byte memory expandable to 4 Megabytes, both serial and peraDel ports. List 


2040! Bernoulli Box 


4595 Eq 7, 


Also avaiable 31 Mega- 
bytes at only $559. 


Савова Оқуы һай parcfused Pene 20/20 Bernat errema кот имара The arvis needid бә ан ea Гн gni $195 Memory upgrade, type forts and The fastest, lowest powered, longest warrantied, most durable, hi 

отур manor утра end had to be sent hark іс tomega Thage hare 10 өсі да аз мисст cane capacity, most rallable, lowes HARD-DISK-ON-A CA 

vai Кә ЄЛ atic PUTRED Fury are Awe ofc com cod Ө өле peer ommege DECOY SEERY. Lasor Prnisrs avatctie Ri available in the world today. 

т аа — а bien ий оа zt A сас j- Canon жм, te бсо ы ны неме онын REESE қ пао. MAUP Nr wer 
woe [7 - А 

тіоттчавол and matty lor primary oF backup Боуид Cr umi ийненин рит м 9 Ф o » 15.5 Wen Power ConmampUUn - Lowest АуайЫМе -2 Year Worenty 


Quadram © Centronics © CIE Citoh © DataProducts 


қылма. the Don hes есте0іле "тәніпгсе shock and vtr aon competat, eimeaten 
рому of head crash 


ce «мығбы? QENT p ew шла. Ben ВН egi бур cig, 


20420 Subsysiem...$1595; Мол bootable controller... $159; 
Bootable controler. $180; 20 Megabyte Cartridges... 


CC im 


One Two Ten 
REMEX 480% heightforPC 39 35 29 
TANDON 65L/2 360K, 1 М, 79 75 72 
TANDON 101/4fullht.S6TPI. 119 109 99 | ayes conpaitio, auo dai ane crower wae рос 


30 MEGABYTE 
DEC/TSO3 Таре Drive | ‘WINCHESTER 


fine track with 


зате Onto юго ene | HARD DISK KIT 
WS. Roboties 2400 


We have them again... Тһе Remex 480 was а 
sell out two years ago but we located ал addi- 
tional 10,000 units and are offering these 2/3 
height IBM/PC compatible 360K/Byte drives at 
only $35 each at quantity two. 


FUJITSU 5%” half height 95 89 82 | spesker eciuded A super value at ony $189 © Winchester Controllers for IBH/PC e 
MITSUBISHI new 501 halfht. 119 109 105 XEBEC 1220 with floppy controller 189 
MITSUBISHI 504A AT comp. 149 139 135 Smarteam 2400 Five Inch Winchester Disk Drives DTC 5150CX 119 
TEAC FD55BV half height 109 99 Price dees et кешін йін, әні due, ӨТТ БЕТТІ card 9g 
ТЕАСҒО55ҒУ 96 TPI, halfht. 119 109 10 "т. - к $ SEAGATE 225 20 мер Va Ht. 269 oss  OMTI 5527 ALL controler 128 
— т 4 А roller 
MET EM МА А, LES чо le” - edi SEAGATE 23830 Meg. RLL 299 289 ADAPTEC 2010A ар 
PANASONIC 475 1.2 Мед 496 119 115 109 = | SEAGATE 4026 26 M.35mS. 553 539 WESTERN DIGITAL WD/1002WX2 89 
а 9- 4 The Smarteam 2400 offers all the features of the Hayes Smart SEAGATE 4051 51 М. 35ms. 695 659 @ SCSH/SASI Winchester Controllers @ 
Switching power supply. 9 | Modem 2400 tor а fraction of the price. Now is youropportunityto | SEAGATE 4096 96 M.35mS. 859 829 ^ 
Dual enclosure for 574” drives 59 | purchase a 2400 baud modem for anty $259. MINISCRIBE 3425 25 т 85т5. 279 247 ХЕВЕС 1410A SY«4" footprint 219 
Also avaiable: The Smarteam 1200at only $119 MINISCRIBE3650 50 m 61ms.419 399 WESTERN DIGITAL 1002-05Е SY." 289 
3%” DISK DRIVES хоо otra monens = FUJITSU 2242 55 M.35mS. 1299 1229 0МТІ 201 89 
Р Ачаіах aud extem — Ы . 

SONY MP.53W 720K/Byte 139 129 123 Hayes Smarmadem 2 «00 baud тобет. Tum us FUJITSU 2243 86 M. 3515. 1695 1619 ө Winchester Accessories @ 
SONY MP-73W, 2 Meg. 179 169 call Team 1200 Н ayat опре. 300/1200 . = 119 ROOIME RD-204E 53 Meg. 995 959 Installation Kit with manual 18 
TEAC 35F 720 K/Byte 129 119 115 Smarteam 12006 ӨМ 1200 baue ead... *» ' a CONTROL OATA 94155-86 M.1829 1779 Winchester enclosure and supply 139 
TEAC 35X, 2 Meg. сай — — Prometheus 1200 super features... m MAXTOR ХТ1140 140 Meg. 2595 2529 Dual 20/34 cable set 25 
514" torm factor kit 20 мыны IR S nudis PU nus г TOSHIBA MK5670 М. 305. 1789 1729 Switching power supply 4) 


Shipping: First five pounds $3.00, each additional pound $.50 Ti rc n Т 
Foreign orders: 10% shipping, excess will be refunded TOLL FREE ORDER LINE 
California residents add 612° sales tax. @ COD's discouraged: E -faa 42 4 5041 
Open accounts extended to state supported educational institu- 800 һы 4 | ЖЫ 

tions and companies witha strong "Dun & Bradstreet” rating. 


o TECHNICAL & CALIFORNIA 
(213) 217-0500 


Telefax @ (213) 217-1951 


‚ АСР” Break thru Prices! 


Since 1976...The Nation’s TOP Computer Supplier 


ІВМ COMPATIBLE CARDS 


EXPANSION CARDS 
AM200 "Diamond-Pak" (HGA, FD, 
(2)5, P, C. G) All-In-Dne 6139.95 
АМ210 Color/Printer/CGA ...49.95 
АМ240А Mona/Preder/ 
Неге. (1/2) 
АМ250 Mono/Printer/ 132 ...59.95 
АМ271 EGA 


w/256K RAM (1/2) ...... 139.95 
ire EGA (Genoa Comp.) 
i2).. TA 


AD410 (2) Floppy 1/0 


wicables iqasusescae-- - 29.95 
AC340 Game Card 

РС/ХТҒАТ............ -. 29.95 
АС511 Parallel Port 

POIXTIAT S. V Mice erui 29.95 
AC530 Sertai Port 

PCIXT/AT . . ‚ »- 29,95 
AR319 OK Mulli-function 

бе... ТТ 69.95 
AM640 Floppy-Hard 

Controfler/AT.. .,.... 179.95 
AS956XT Turbo 


Motherboard/OK ;,,.Г.-..99.95 
А5949 АТ Turbo 

Motherboard/OK paeas: 379.95 
AS951 Baby АТ 

Motherboard/OK ....... 379.95 


NEW! 
COMPATIBLES CARDS 
АТ 3.5МЬ wi4 

Н5-232 Ports sasssa. $189. 


Multi VD Pius 

(4 85-232 Ports) a ewer. 129. 
ACC-286 

286 Accellerator....... 


AST — 2 Yr. Warranty 


AST Premum/286 ........ CALL 
Advantage AT/ 
OKto3Mb ............. $129.95 
Advantage AT/3Mb, 

Sidekick, DESOView .... 499.95 
Rampage AT/512K 

wisofiware ........-.. 269.95 
Enhanced 5251/11 ,.2.,,.. CALL 
New! AST PS/2 

Add-in Cards ........,,. CALL 
Six Pack Premium/XT 

256Kto IMb ........... + CALL 
Advantage Premium /AT 

EMS 5ЖЖ...ш......... CALL 
AST/Knight 


Security Software ..,,....99.95 
AST MP11 64K to 384K 


wiclock ,......... s. 69.95 
Combo Plus w/üK Ser, 

Par, сізсК............... 69.95 
Hercules Incolor Card ..... CALL 


Hercules Plus Graphics... 188.00 


Mono/Printer Card ..... $ 79.95 
PGA Graphics Card ...... 895.00 
PGA Monitor ........... 399.00 


INTEL — 5 Yr. Warranty 


QUADRAM 


Silver 


Quadboard PC/XT . $119.95 
Liberty PC/XT ОК. 149.95 
Liberty 2Mb . 399.95 
Quadspnni 

РС/ХТ Accelleratoi 149.95 
Quad EMS 1/0 + 256K 339.00 


EGA COLOR CARDS 


ATIEGA Wonder... ,.-., $289.00 
GENOA Super EGA .,,,,. 299.00 
PARADISE 
® Auloswitch 350 . 225.00 
e Autoswitch 480 , 309.00 
® Mono/Color 
Comho Саг9..,. ...69.95 
VIDEO 7 Vega Deluxe ,. 299.00 


EGA Best Buy 
14° EGA Monitor w/tilt 'n swivel 


plus Genoa 
Compailble $499. 
Super ЕВА Card 


MONITORS 


AMDEX 
310А Amber TTL ....... $129.00 
722C Enhanced Color ..., 485.00 


15" White plus. 1280x800.. 888.00 


NEC — 2 Үг Warranty 
Mulisyac EGA Могніог .. $548.00 
68-1 Adaptor Card 


(640х480) , . 365.00 
PRINCETON 
HX99' RGB ........... $419.00 
HX12 12" RGB... ‚... 445.00 
HXI2E 12" EGA. .....,,. 498.00 
МАХ22 12" Amber TTL.,.. 148.00 
SONY 
Muitiscan у/ ТІҢ swivel .., SALE 
RGB Monitor w/TV.. , . SALE 


TAXAN 

Supervision 650 12° RGB... CALL 
Supervision 660 12" ЕСА .. 488.00 
Super vision 840 16” 


Ullra Hi Res ., . <, CALL 


BEST BUY Monitors 
Samsung 12" Amher ... $88 
Samsung/LTl 14° TTL ... 139 
LTI Enhanced EGA 14" . 399 


LTI Enhanced CGA 14^ .. 288 

Zenth CGA Color. 199 

Zenah Composte 
Amber 


HAYES — 2 Yr. Warranty 


1200 RS-232 External .... $299.00 
12008 w/SMARYTCOM iini.) 299.00 
2400 RS-232 External. .... 447.00 
2400 w/SMARTCOM II (int.) 447.00 


MIGENT — 1 Yr. Warr. 
Pockel Modern 12008 


MMMMM! мн Nt 


286 899 


1. 80286 CPU 

2. 6/10MHz Keyboard 
Seleclable 

3. 640K RAM Expandable 
to 1024K 

4. Norton™ St: 10.1 

5. One 1.2MB Disk Drive 

6. Western Ditital'" HD/FD 
Controller 

7. Clock/Calendar with 
Battery Backup 

B. 200 watt Power Supply 
110/220V Selectable 

$, Hardware Reset Switch 

10. Eight Expansion 51015 

11. Enhanced Keyboard 
(101 Keys) 


BARE BOMES — BMHz 
XT TURBO 
* 477/8MHz Swilchable 
s OK, expandable 10 640K 
в XT/AT Deluxe Keyboard 
s Runs alt Major software 
s Zinc-lined FCC Case 


в 150W Power Supply 
ә Ріпоеліх BIOS written for IBM 
Price 


Break Thru! 288 E 


Amber Mono System 
мг ЖЖ РОЮ, . 
FC 256 sete hws каан ЗЕ 


12. Documentation 

13. FCC/UL Approved 

14.0ne Year Limiled 
Warranty 


Add-On Specials! 


Amber Mono System.. $1049. 
Mono System 
w/20Mb (65ms) .......1349. 
w/40Mb (39ms) 
wi60Mb (28ms) .,,.... 
EGA Color System 
EGA System 
w/20Mb (65ms) .......1699. 
w/AUMb (39ms) 
w/60Mb (28ms) 


Best Buy! 


30Mb PC/XT SPECIAL 
RLL Upgrade Kit 
Okidata 5026 Disk Drive 
Western Digital ALL 


5349 


Вгвак 
Thru Price! 


PLUS DEVELOPMENT 
20MbHardcard ....... $619. 
40MbHardcard ........ 985. 


| Г ] OEM SPECIAL BUYS! SAVE! 


Maxar 88 PC 
е 8088/512К8, expand 


| INPUT DEVICES 


KEYTRONICS 


NEW! 101 Keys .. $119.95 
5151 Deluxe Keyboard . 169.95 
5153 бе!ихе Keyboard 

и! рад..... .. 269.95 
АСР 5150 Keyboard .., .. 58.95 
АСР 5151 Deluxe Keyboard 79.95 
АСР 5160 AT/XT Keyboard 66.95 
АСР 5152 XT/AT Keyboard 79.95 


MOUSE SYSTEMS 3 Yr. Warr. 


PC Mouse w/Pop-ups $99.00 
Toiingion Mouse , , ...89.00 
MICROSOFT 
Bus Mouse 

wiShow Partner, .. 5118.00 


Panasonic FAX panel . 
Gullsireain FAX Са 


PLOTTERS 


ROLAND 
OXY 880 8 pin А/В size. ,.$1088. 


OXY 880 w/IEEE 488/HP ...1188. 
ОХУ 980 w/electrostatic 
papel hotder . 1488. 


FLOPPY DISK DRIVES | 


ACPIBMDnvesDS .. S 69.00 
Toshiba Ғ004403 
33/2" wiKil . 129.00 


Toshiba №0040 PC/XT 360K 95.00 
Toshiba NDO4E-G AT 360K 105.00 
Teshrba NDOBDE G 12Mb 129.00 
TEAC FD-558 ‚ - 4.99.00 


IHARD DISK DRIVES | 


FileCard 20 Western Digital $349.00 
FileCard 30 Western Digital 499.00 


10Mb Drive........ ONLY 149.00 
21Mb XT Subsystem /WD . ..339.00 
21Mb XT Subsystem 

Tandon/WD ............ 319.00 


21Mb XT Subsystem ST225 339.00 
30Mb XT Subsystem 57238 499.00 


30Mb AT Drive 
40MS у 514038 ......... 469,00 
b AT Drive 
40MS.] МЕС 5045 ....... 599.00 


20Mb 3-1/2" LaPine 117201 29900 
30Mb 3-1/2" LaPine LT300 359.00 
Cail For Higher Storage Drives! 


BACKUP'STORAGE 
AlphaMicro УСА 

Backup Card .. $333.00 
Irwin Modet 110 XT 219.00 
Tallgrass 10201-ХТ . 338.00 
Taitgrass 10201-АТ...., . 338.00 
Та!дгаѕѕ 1020E-XT . . 525.00 
Western Digital 60Mb .. . 688.00 


IOMEGA BERNOULLIS 

10 meg (single) .,,,,.. $ 899.00 
20meg (single) -ssas a+ 1199.00 
20 meg (10 + 10]........ 1399.00 
40 meg (20+ 20)........ 1699.00 
Bernoulli Plus (80+20+20) 3299.00 
ВЕТА 1201............. 1088.00 
INTERFACES 

FOR BERNOULLI 


BEST BUY Computers 
Compaq 
Portable IN/20Mb. . $3995. 
Compaq 

Portabte ІІН40М5.... 4795, 


Macintosh Plus ‚ 1548. 
Macmtosh SE/2 Drives 2295. 
Macintosh SE/20Mb ,.. 2695. 
Toshiba T3100/20Mb . .CALL 
Toshiba 11000 ...... .CALL 
МЕС Мим speed ..,...CALL 
Sharp 7100 Portable .CALL 
Epson Ефину N tere 799. 
Epson Equily № .....C ALL 
Tandon Targa 20 . САП 

PRINTERS 

EPSON® 

LX-800 New! (80 coi.. 
180 cps, 9 ріп)........ ‚,. $169 


pin 
LX-800 (BO col., 300 cps)... CALL 
LX-100 (136 col., 


300 cps, 9 ріп) ..,...... CALL 
FX-286e (136 col. 

200 " Ә ріп) enporto’ CALL 
FX-Bba 180 col . 


200 co» om) ШОЛУ CALL 
" co .% 
18ücps. 24 pin)... 


.. 429 
LD-1000 (136 col.. 

180 cps, 24 pin)...... es +. 515 
60-3500 Laser Printer .,,,... 1499 
10-2500 (136 col. 

400 cps. 24 pin) .. ..... CALL 
TOSHIBA 
P321SL 24 Pin LO Printer ... $449 


P341SL 24 Pin/216 cps..,.... 619 


P34t-C Color (dede er + 999 
P351 Model2........ e.» 949 
T1400 & T3100/Lazer .,,... CALL 
PANASONIC 
КХ-610811....... ааа $169.95 
KX-P10g2i. aswon 288.00 
KX-P1091i Wasasa., 188,00 
KX-P1592 2.2... 399.95 
BROTHER 

M2024L (24 pin) .. SALE $699.00 
М1109 100 срз....., ;.. . 239.00 


М 1409 45 cps М.О ..,.... 259.00 
М1408 45 cps NLO .,..... 439.00 
M1709 50 cps NLQ ..-.-.. 488.00 


PRINT BUFFERS 
NC100 256K 

Printec Buiter (par $149.95 
SWITCH BOXES 
NC101 Par 10 Ser Conv .. $89.95 
NC102Ser lo Par Conv .. .89.95 


NC205 Switch Box 3636-АВ 34.95 


NC201 Switch Box 2525-АН 34.95 
Butlato SX 

Mulli-Connection . 499.95 
ACCESSORIES 
Flip-Sott (holds up 

10 75 disks) ........ . $14.00 
ACP 5-1/4' Disk Holder 9.00 
ACP 3-1/2" Disk Holder . 12.00 


Head Cleaner5-t/4" or 8. ... 9.00 
PERFECT COMPUTERCARE Kil19.95 


MEM 

Above Board AT/12BK .., $349.00 wisoltware . $159.00 QUANTITIES 10 640Kh © 360Kb single Non Boot Interlace 64K/ 150ns Өрү 

Above Board 286/512K ... 435.00 EVEREX OF 100R floppy included e Second PC/XT/AT. . .. — . $139.00 64K/120ns . . 

Inboard386/AT ........ 1299.00 $499. EACH... drive, monitor optional Auto 800t Interlace 256K/150ns. 

8087 Copracessor әркет 105.00 Evercom | 1200 Baud M 286 D i! PC/XT/AT * 189.00 256K/120ns Ш p nese 

ШЫЛ... AQ ОА tint) os vs 103.00 698. ахаг eat: BERNOULLI ПЕН КЕНЕГЕ 
| 80287-6. ` 165.00 Evarcom || 2400 Baud ag “6-8 MHz, Meee pans CARTRIDGES 1Mb Chip 10015 ^ Ea 33.95 

ТӨНУІ. и... 250.00 одет (іп!) . . 175.00 п ==} QUANTITIES to 1М + «12Mb5'A loppy ү”, * 

= nd controller e S 10 ineg — 3 pak. $175.00 
uM qeu mere CTS = ен BS $759. EACH rive, monitor А dum Зрак. ... 255.07 € cy" 
! aug uETVFUUYFEM - . Ы T i с Е эе Р mc, ` к E AK... . 
" 499.00 crs 2400 Ваша (M) — $17900 || Hd nS BA head ска КИ КЕ MEN FOWER PROTECTION 


ORCHID — 2 Yr. Warranty 


TRIPPLITE ISOBAR4 


Tub EGA т... GALL BULK un DISKETTE PRICE BREAK THRU! | mast dam 5 

Пу Turbo 286 ......... E . “Generic boxe axe и ernatim on A B оше! Suige Suppresso: . 49 

PC Turbo 266E /1Mb "mm лө DISKETTES 51/4" 5500 8.85 9.95 9.95 = 1,95: 3M DATA Line Соте Moule) 713 
Жаса E 5.174 0500 088 1088 1088 = BBB Backup Роше! Supply 

RamQuest/2Mb PS/2..... 699.00 DU d EC c миы = 5 CARTRIDGES NEL 

PERSYST Ын — 7195 — 7195 20 — = ЫШНА з z sac (675watll.... .. 529 
Persyst 58-11 Multi-#/0 . . 3.1/2" 5500 12.86 13.15 12.88 13.00 10.05" DC300XL.. .. 27777224965 Backup Power Suppty 

Ao си Card ..... 99.00 31/@ 0500 18.88 1950 21.00 16.88 1150: 0С1000.. ..16.95 4 о) Ша. - 945 

172% = аскир Ромег Ѕирр 
A An M "T 0$00 Qty. 100 3-172” НО 5000 S750 5600 S800 4995 ШУ . 12758 


АСР? Computer Software Department... You Save!!! 


ALDUS Turbo Lightning 10,,.,....50. Remote 13....,.... „....95. LIFETREE* C Compiler 4.0....,.,,.,...279, SOFTWARE PUBLISHING WORDPERFECT 

Page Маҝег............. CALL Turbg BASIC 10 D nuc DAC Valkswriter Deluxe Plus 10 ..$69. Quick BASIC 2.01....,. ....62, Harvard Prof. Publisher ....$405.  Wordperfecl4.2 .........,5196. 
ALPHA SOFTWARE* Sidekick 15. ...,..,.,... «..80. DAC Easy Payroll .........- $33. Volkswriter31.0.,.......... 145. MORTON Firsl Choice 1.0............ 109. Library 11. a bb run 55. 
Keyworks 3.0......... sc $ 59. Eureka $0 .. .:............58. DAC Easy Accounling ...... 45. MECA Commandet., .... sss ... 942. SYMANTEC 

Alpha/three 10 ........,...220. ТифоС10................ 59. DIGITAL RESEARCH? Managing Your Money 30 .. $115. Uffities 4.0.............-.-. 55. Q05420........... ..5219. | SOFTWARE CLOSEOUTS 
AMERICAN SMALL BUSINESS — fiellex 11....-............ 86. Gem Draw Plus20 ..... ...$188. MICROPRO Utililies Advanced. . .,...... 85. Т-МАКЕН Microsoft Access... . $69.95 
COMPUTERS* Зиреткеу 1.Ї...............В8. бет Desktop Publisher 10 ...255. Wordslar Professional Rel 4 $257. PAPERBACK SOFTWARE Personal Publisher .-$78. | Javelin .......... 66.95 
ProDesignll25...... IM $166. BRODERBUND EXECUTIVE SYSTEM* Wordstar 2000 Plus Rel.2... 288. УР-Ехрегі 10............ РЗ HP Laserjet Option. ......,..49. ров 11 

ANSA/BORLAND Graphics Library 1. .,....... 523. XTREE2.0................. $31. Easy Extra Маше Pack {Е ау Extra. YP-Info 10.................55. TRAVELING SOFT WARE* Desklap Mgr. . ‚ 19.95 
Paradox 11. --.......... $388. Graphics Library 2. .., ..... 43. «ТН GENERATION КСР Sui Kick, VP-Planner) ........ 99. VP-Graphics 10 ...........- 55. LAP-LINK20, ,,... .. .875. | Above DISC (EMS).. .. 69.95 
Patadox 2.0 . 22... CALL Print һар... а... 34. Fastback 514............ 22587. MI CRORIM VP-Planner 13 ., ee 55. TURNERHALL* Місгогіт Rbase 5000 149.95 
ASHTON TATÉ COMPUSERVE GENERIC Rhase Graphics 10 ‚.......$160. PERSONICS 502715... ............... sag, | IK Solver 

dBasellEPius 11....... ..CALL Starter ka. -$22. Generic CADD30........... в. Rbase System V 11. ....415. Smarthotes 14 .... .......547. Note Pius ..........,.....88. | Mulftmale 

Framework ll 1.1......... CALL COMPUTER ASSOCIATES IMSI MICROSOFT SeeMORE 10.24... .47. 49%0410................. 59. | Advanlage 33.. ... 199.95 
Multimate Advantage Il. ... CALL биресаіс4.............379. Dy pag assess $74, Window 103 ...... ... ...$64.. QUARTERDECK Cam bridge Spreadsheet 

BORLAND CROSSTALK COMM. VELIN T. К | Mulfplan 302 . . , ...122. Des]view 20... ........... $63. Analyst 202 .,....... 

Turbo Tutor 2.0 ..........,- $29. Crosstalk ХМ/у, 3.61...„...$ 95. Javelin t 1 $69.95 Project 3.01........  ...240. Expanded Memory XEROX 

Turbo Database Toolbox 12...41. Crosstalk Mark IV 1.0 uue =.. 126. ve ЕЕ P V ОНЕГЕ 225. Manager 10............ .39, WenturaPuhlisher.. ... .$499. * Nol Copy Prolected Soflware 


* No Surcharge for VISA or Mastercard. OUR POLICY 
* Volume purchasing agreements available 

= Orders subject to availability. © Supply limited on certain tems. 
е Pricing subject to change without notice 

* ACP Retail Store pricing may vary. Not responsible for lypos. 


ASK FOR GILLES, OON, TOOD, MIKE OR MARK 


TOLL FREE 


800-854-8230 


Mail Order: P.O. Вох 17329 Irvine, СА 92713 for Fast Service 
Retail: 1310-8 E. Edinger, Santa Апа, СА 92705 Order by Phone! 


СА Residents 714-558-8813 
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Circle 5 on Reader Service Card 


IC's, Parts, Components...Shipped Fast! 


RAM Upgrades! 


West Coast's Largest Selection... Call for More 


7400 ,... 518 7474.... $35 74157 .. 555 . $59 (04047 .. 5. С04510 .. 569 CD4543 .. $89 
ет шісі нс E ЕЕ: INI X 
... priced in sets of 9 78... 18 7485 Lan 35 744 Pa 65 (040247 49 CD4050 | CD4518 .: 79 casa.. 89 
52,5 EE 55224 (04025 59 (04051. CD4519 .. 79 CD14409 
e64K/1200$,.........912.95| иг 3 100... 35 МШБ. 9 CD4030 79 DAOS |) (04529 |. 79 БОМА 
e 64K/ 150ns A T TPTTVTT 9 95 iu Ад. = s i n ane еза CD4040 E: CD4060 В | Е й MS 
к Dim s a 29 CD4042.. 65 CD4063 .. |. E 
e 256K/100ns .......... 43.95 120... 28 140037. 45 1495... % 59 оми 25 Оа" ОШ А 
® 256K/120ns 33.95 700717: 2 пб". 48 MAIL 8 = 
ses 25 74148... 65 74273... 175 
LE АДИ CO-PROCESSORS 20/30 CRYSTALS | 
714211. 30 1453. 65 74367 ^ 20 8087 (5 MHz) .... 5105. 802871010 МН?) 365. — 1.000MHz....... $325 9.000MHz... 225 
7446..." 85 74154 °° 120 74368. , 50 8087-2(8 MHz)... 160. V20-5(5 MHz) ... 5995  18432MHz. 3.25 10.000 MHz...., 225 
4116/200ns ...... $1.29 4464/150n5.,.... $5.49 7447. 95 80287 (5 MHz) .... 185. V20-8(8 MHz) .1295 2000 МН2. ... 225 11000 MHz ...... 225 
MK4332/200ns 595 41256/100ns..... 5.45 74C CHIPS 80287-8(8 MHz) . 265. V30-8 (8 MHz) ... 17.95 2.097152 Mii... 225 1200 Miz 225 
4164/200ns 1.10 41256/120ns.., 399 | Ze, .225. 13. 2 | 
PIGA ons ..... 119 АНЫШ. voc 325 Tang. 25 ACTU. SERS 7604. 5109 MOS EPROMS С ыр Жүн ale oe 
4164/РІМ ONE 275 4128/150ns 419 а. z CAE" 99 io ЗЕ 1702A - ims ..... 55.95 27128- 45005 .... 5405 3579 МН2., 225 18.000MHz...... 225 
4416/200ns . 3.75 8118/4517 -150ns. 1.19 7ACOB ^. 35 E. F^ E otn Б 2532 - 45015 .... 4.50 27256-200ns.... 7.95 4000 MHz., . 2.25 18.432 MHz .,.... 2.25 
4416115015. .... 419 1MEG/100ns ....24.95 74640’’° 35 74229 125 740922 . 395 2564 - 450ns . 995 27C256-250ns... 7.95 4.032 МН? ......, 2.25 20.000 MHz mumsa 2.25 
4464/120n8 „а. 649 .ТМЗА161190.. 685, Tru 5 Mu. (6 МШБ ЗЕБ Frye NS АЫ ЕГЕ en ee Мес TU 029 oe TU 22 
74032... 35 740244 ., 169 740929.. 489 21-59%. 2495 6000 MHz.. o, 225 36000MHz ^^ 225 
кн, RANS $2.95 рН ле ыы 86 45015 - шы 8749 E Lodo 859 2536 MÀ c 9 3276 KH 42 
2i01/450nS 2179 6N6LP/tS08 7 195 | Partial Listing Only!!! Иа л, Bo ам 2. |9! 
фе п ees, — =. . 6.95 69766 .. ........ | 
2114L/2 . ..... .. 199 62256/120ns..... 1285 ПЕ: ДЫ 2764-450ns .,,, 395 68701........... 2495 op cA эө е m МЫТ чы a 
Боп eects ПРО нь FI, AEDs 510-741505 - 545 954+ $99 Сб 0n Я 695 ВЕ... Das  200MHz. 550 14.318 MHz... 550 
— қам = НЕНИН : .. 9. я y - П5.... 0. Е а cates E б : 4 > у i 
74 HCT SERIES 74502.. 19 7415106 49 7415244 490 27108-25005... 5.95 2864-E ......... Hips SERIE мы 
74HCTOO 5.25 74HCTIGi 565 74HCTS40S199 740047259 ора 9 MASH 99 | 36864MHz. ° 550 15.758 MHz 5.50 
шен сашты ааа ДОСТ Bee ие 241 04 
74HCTO8B 25 74HCTI75 65 74HCT564 299 74500’. 19 745157 40 74525 69  ZBOCTC......... 149 ZB0ASIO/1....... 495 5000 MHz ..... 550 18.000 MHZ ..... 550 
74HCTIO 25 74HCT240 129 74HCTS73 199 74510.. 19 7415158 40 745259 99 ZBODART ..,... 449 280А510/2....... 495 20648 MHZ ..... 2 et ios Ped 
74HCT27 30 74HCT241 129 74НСТ574 199 741514... 35 74 S161 49 745273 99 Z80PI0...... 2, 149 200АПАНТ LL, 499 ВОЮ МНЕ. 850 DNA MR e 520 
ТАНСТ74 49 ТАНСТ244 1.29 74HCTG40 199 741527.. 28 7415163 49 745322 179 — Z80ACPU....,.. 199 ZBOBCPU ........ 299 Bonn ut ren Sn ied QT нее 2M 
74НСТІЗ8 .50 74HCT245 129 74HCT646 2.99  74LS30.. 25 7415164 49 745323 179 ZBOACTC ...,... 199 ZB0BCTC........ 399 6500 MHZ seene 330 22.000 MHZ ....... 5. 
74HCT157 .65 74HCT257 65 74HCT563 299 741522.. 28 7415165 49 7415365 50  780АРЮ ......... 199 2808РЮ ......... 3.99 Us Mer dun T un MEE = 30 
74НСТ160 65 74HCT259 1.10 74НСТ564 299 741547.’ 99 71556 99 7415366 59 ^ SM ++ A p Hu e A 
LINEAR EE EE о CIPOLAR/PALS М MELLE 
74575.. 35 74515 49 7415373 99 825123.........5 129 745189.,,,.,. .. $169 11.000 MHz ...... 550 
TLO/4.. ,,......8165 LM1330 ......... 31.95 741576.. 25 7415189 395 7415274 99 825126 ......... 1.29 745287 ., 199 
| MEET EE EP EP EM RU L CONNECTORS 
eese 199 74586... 49 74 8 НО 
11084 125 LM1372.. ... 225 741590.“ 45 741502 49 7415620 189 825181” 799 745472... 699 БӘРІҢ ST (PC/XT) $1.95 БӘРІҢ W/W (Apple) 4.50 
SOPIN ST (Apple) 250 G2PINST(AT) 495 
your ^ bus 0 iiu с... >. 741593., .45 7415193 49 744 S640 1.89 а] РАЦ ШЕН БА, Jara ИИ As i 
«ен 1. — 74151077 45 7415195 49 7415641 189 ке iti a | оГ, 
ТА о Ub ТРИЕ p 745109 45 745221 65 7415670 99 | = EXTENDER CARDS 
ree ее 175 ve vtm 250 78123 49 7415240 99 7415688 189 8000 SERIES APPLE ........ $14.95 IBMPC ......... $2495 
Uo EE NU MEME. 74F SERIES TE $ 295 8212....,........ өле 310: | ы 
эө ү mM 74F00.. $.35 742153 .. $59 74243 5129 (095/39....... 225 6216............. 195 ШЕИ 
LM320K - XX ..., 1.35 ЫМА... 272 74802... 35 74F157 .. 59 742244 ., 129 8080А .......0. 299 8224... 135 
LM323K bs 425 LM2240 ..... e 176 оа шл BORSA ipid 295 8237/5... 595 APPLE. шығ $12.95 BM РС ems $2495 
| LM337K.. 495 LM3140,......... 95 ты ... 59 Ly ч D 2 HE T ИША 777777 795 8251415 Ts 195 шшш | : as 
(МЗ 3.7. B) MBI 1. 188 МЕТ... 35 74963 .. 59 747280. 289 V T PUE tg. ME ПІР SWITCH 
LM34K -XX...,. 135 LM3l62...,...... 195 0820... 42 PES. P2 МЕ 14g 80186-3 (8МН2) 2495 82575......,.... 295 1 POSITION ,...... 549 7POSTION........ $89 
а ы n i А Бн 2 Б “Ой - 2 А -3 ., Қ ....... ИЕ 
LM358 45 LM3900 45 DIE 19 В |. 199 Жаш 09 80286-6(5МНг2) 1995 8259-5 295  2POSTION 59 8 POSTION 89 
МӨ... 98 ЦМВИ 2727777 198 7474... 49 T4FM9.: 299 74399 .. 299 буюм 24.45 ары - "T7 005 APOSTION... 59 10 POSTION... 129 
SPOT aman ` DUTITTTTIS ` ый: dh Уш { ( Zh - го опера точе А ae - assess De 
LM393. с... 65 LM3914........., 275 1486... .49 74F219.. 499 74F521.. 299 — goo — .. 11% 8270... 4.95 SPOSTION....,.. 79 12 POSTION ....... 149 
LM497 2.50 LM3915 275 1409., 49 74Ғ240.. 129 742533 .. 299 8203 14.95 8284 495 6 POSTION 79 
LM555 ы. 30 LM3916..... 275 ee ; = 74Е241 .. 129 74F534.. 2.99 ке See а geet U i E 2 
T NENET- ae RN 68000 SERIES ECONO ZIFS 
LM558 .. 85 1М404477” 395 OOUUU осо 0 5 0 5 — 
LM564 ... 275 1М4136........., 1.50 Ma AALS _ B — 68000/8MHz ... $12.95 68020/16MHz . $219.95 16 РМИЕ........ $3.50 40 PINZIF.,...... $6.95 
LM565 .., 150 LM4558..... 75 SÜLDERTAIL НА165/Т .59 22PINW/W 1.29 68010/8MHz .... 19.95 69450....... 4995 24 PINZIF suseso 3.95 64 PINZIF cna sua 9.95 
LM566 .. 110 LM7555.......... 250 SPINL/P..$.10 HR1BS/T ..69 24PINW/W 129 68010/10MHz . 39.95 68881/12MHz .. 219.95 
LM567. aus 75 LMIS56 ioni. 250 14PINL/P ..12 HR20S/T ..79 28PINW/W159 68020/12MHz,. 149.95 68880/16MHz .. 29995 ЕЗІ! 412 
ат а кты BI o Еж 
ESI wI EI С о0о нес = ШЕЕ T | 
LM741 ЕН Li... 698 20PINL/P 20 HROBS/T 119 HRBW/W 579 6502 5ЕНІЕ5 ЕРІ е 
LM747 7 80 LM78H12 .. 695 22PINL/P .22 HR40S/T 149 HRIAW/W 119 6502..... .... .. $2.95 6520.............. $2.95 rae 
| (М748........... (65 LM8038..,..,.... 3.75 24PINL/P .25 HRe4S/T 499 HRIGW/W 129 65С02.. .„....... 1195 6522.,.,......... 495 ІС ТЕ5Т CLIPS 
тоқ 6С 20PINL/P ...27 WIREWRAP HRIBW/W 1.39 6502А ...,,.,... 495 6522............. 495 
| 7АНС SERIE 40PINL/P ...29 8PINW/W 5.59 HR?0W/W 169 6502B..,,....,... 6.95 6545.,............ 9959 14pIN $395 40PIN.......... $1995 
4BPINL/P ...99 14PINW/W 59 HR22W/W 179 6510.............. 995 6551..,....,.... 495 18PIN O O 395 РМ 39.95 
74000... $25 748125 550 ганСтт4 $65 G4PINLIP 249 IGPINWIW 69 RaW W 199 дАР 12.95 68 PLCC. 69.95 
74HC04 ....25 74HC133 50 74HC240 1.29 HRBS/T. $39 2OPINW/W1.19 HR40W/W 349 6800 SERIES 
74HCOB E- МНС 55 74244 129 HRI4S/T. ..49 80... n $2.95 6821 А $295 
K 139 55 74HC245 1 =т= | E i 
Mee NE еттита | 
Ms 65 74HC373 129 я | | 
TAHCM ...25 74HC153 65 7480374 129 "OMP аратын USART $16.95 , 
7AHC20 ...25 74HCI54 3.75 74HC4020 99 YAMAHA DXY 8250- 8B on s 
таңу E 74HC157 65 7aHC4060 $9 CHIP ЗЕТ...... 29.95 USART...... 6.95 Е 
E | 99 TMS 6100 5832-CLOCK .. 395 TOP С t S [ 
74НС85 '..65 74НС166 115 74HC4075 89 SPEECH CHIP... 9.95 58167-СОК . 895 отри ег upp fer 
74НС112 ....65 74HC173 65 74HC4078 149 TMS 5200 SPEECH CHIP .. 795 - 


HK Advanced Computer Products, Inc. 
for Fast Service 


Mail Order: Р.0. Box 17329 Irvine. CA 92713 
Retail: 1310-B E. Edinger, Santa Апа, СА 92705 Order by Phone! 
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CA Residents 714-558-8813 


800-854-8230 


TOLL FREE 


* No Surcharge for VISA or Mastercard. 

е Volume purchasing agreements avaflable. 
* Orders subject to avaflabilfly % Supply limited on certain items. 
* Pricing subject to change without notice. 

s ACP Retarl Store pricing may vary, Not responsibie far typos. 


ASK FOR GILLES, DON, TODD, MIKE OR MARK 


OUR POLICY 
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256K STATIC 12% 


STATIC RAMS 


2112 

2114 

2114L-2 
TMM2016-100 
HM6116-4 
HM6116-3 
HM6116LP-4 
HM6116LP-3 
HM6116LP-2 

| HM6264LP-15 8192x8 
HM6264LP-12 8192x8 
| HM43256LP-15 32768х8 
HM43256LP-12 32768x8 
HM43256LP-10 32768x8 


256x4 
1024x4 
1024x4 
2048x8 
2048х8 
2048х8 
2048х8 
2048х8 
2048х8 


4116-250 
4116-200 
4116-150 
4116-120 
MK4332 
4164-150 

| 4164-120 
MCM6665 
TMS4164 


4164-REFRESH 


TMS4416 
41128-150 


TMS4464-15 


41256-150 
41256-120 
41256-100 


(450ns) 
(450ns) 


(200ns)Low Power) 


(100ns) 
(200nsCMOS) 
(150ns)(CMOS) 
(206ns)(CMOS)iLP) 
(150ns}(CMOS)(LP) 
(120ns)(CMOS)(tP) 
(150ns)(CMOS)(LP) 
(1Z20ns)(CMOS}LP) 
(150ns)(CMOS)(LP) 
(120ns(CMOS)(LP) 
(100ns)(CMOS)(LP) 


DYNAMIC RAMS 


16384х1 
16384х1 
16384x1 
16384x1 
32768x1 
65536x1 
65536x1 
65536x1 
65536x1 
65536x1 
16384x4 
131072х1 
65536х4 
262144х1 
262144х1 
262144х1 


HM51258-100 262144x1 


1 МВ-120 
1 МВ-100 


2708 
2716 
2716-1 
ТІМ52532 
2732 
2732А 
2732A-2 
27C64 
2764 
2764-250 
2764-200 


MCM68766 


27128 
27C256 
27256 
27512 
27C512 


104857621 
1048576x1 


(250ns) 
(200ns) 
(150ns) 
(120ns) 
(200ns) 
(150ns) 
(120л4) 
(200ла) 
(150ns) 


* 32K x 8 STATIC RAM 
ж LOW POWER CONSUMPTION 


$1295 256K DRAMS 223", $295 
жж жж HIGH-TECH Жжж ж ж 


HM43256LP-15 $12.95 


* HIGH SPEED — 100ns AVAILABLE 
* LOW STAND-BY CURRENT (2mA MAX.) 
* TTL COMPATIBLE INPUT AND OUTPUTS 


ж ж ж ж SPOTLIGHT * x x x 


(150пз)(РІМ№ 1 REFRESH)2. 95 


(150ns) 
(150ns) 
(150ns) 
(t50ns) 
(120ns) 
(100na) 
(100ns)(CMOS) 
(120ns) 
(100ns) 


HIGH SPEED CMOS 
7AHCOO 1480100. 


74НС00 74HCTOO 
74НС02 74НСТ02 
74HCO04 74HCTO4 
74HCO08 74HCTO8 
74HC14 74HCT32 
74HC32 74HCT74 
74HC74 74HCT138 
74HC86 74HCT 161 


EPROMS 


1024x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 
8192x8 
8192x8 
8192x8 
8192x8 
16384х8 
32768х8 
32768х8 
65536х8 
65536х8 


SVaSingle 5 Volt Supply 


8031 
8035 
8039 


3.95 
1.49 
1.95 


8052АН BASIC 34.95 


8080 
8085 
8086 
8087 


2.49 
1.95 
6.49 


SMHz 99.00 


8087-2 8MHz 159.95 


8088 
8088-2 
8155 
8155-2 
8741 
8748 


(450ns) 

(450ns)(5V) 
{350п8){5%) 
(450ns)5V) 
(450ns)(5V) 
(250ns)(5V}(21 V РСМ) 
(200ns)(5bV)21V РСМ) 
{250ns)(5V}iCMOS) 


14411 9.95 
14433 14.95 
14497 6.95 
4503 
4511 
4518 
4528 
4538 


4702 12.95 


74HC138 . 


74HC139 
74HC151 


| 74HC154 1.09 
74HC157 . 
74HC244 . 
74HC245 . 


74HCT240 
74HCT244 
74HCT245 
74HCT273 
74HCT373 
74HCT374 
74HCT393 


741500 


741501 
741502 
741503 
741504 
741505 
741508 
741509 
741510 
741511 
741512 
741513 
7410514 
741515 
741520 
741521 
741522 
741,527 
741528 
741530 
741532 
74t$33 
74L$37 
744538 
741542 
741547 
741548 
741551 
741,573 
741,574 
74t$75 
740576 
741583 
741585 
741586 
741590 
741592 


741500 


7415112 

7415122 

7413123 

7415124 

7415125 

7415126 
7415132 
7415133 
74L$136 
74L$138 
74L$139 
7415145 
7418147 
7405148 
7415151 
7415153 
7415154 
7415155 
7415156 
7415157 
7415158 
74105160 
7415161 

7405162 
74105163 
7415164 
74LS165 
74LS166 
7415169 
7415173 
74L$174 
7815175 
7415191 

7405192 
7415193 
7415194 
7415195 


7415241 
7415242 
7415243 
7415244 
7415245 
за\5251 
7418253 
7415257 
7405258 
7405259 
7405260 
7415266 
7418273 
7415279 
7415280 
7445283 
7445290 
7415293 
7415299 
7415322 
7415323 
7405365 
7415367 
7415368 
7415373 
74105374 
7405375 
7415377 
74.5390 
7415393 
7445541 
7415624 
7415640 
7415645 
7415670 
7415682 
7415688 


741593 
741595 
7405107 
7415109 


74105196 
7415197 
7415221 
7415240 


7415783 2295 
25152521 2.80 
261531 1.95 
261532 1.95 


LINEAR 


LM567 


74HC273 . 
74HC373 . 
74HC374 . 


74HCT4017 1.19 
74НСТ4040 .99 
74HCT40O60 1.49 


TLO71 


8749 
8755 
80286 


(450ns}(5V) 
(250ns)(5V) 
(200ns)(5V) 


(350лз)(5УҢ24 PIN) 


(250ns)(5V) 


(250ns)(5V}(CMOS) 


(250ns)i5V) 
(250ns)5V) 
(250ns)(5VHCMOS) 


6500 
1.0 MHZ 


6502 2.25 
65C02 (CMOS) 7.95 
1.65 

2.95 

13.95 

5.95 

2.95 

2.95 


2.0 MHZ 


6502A 2.69 
6520A 2.95 
6522A 5.95 
6532А 11.95 
6545А 3.95 
6551А 6.95 


425 
15.88 | 
4.25 
7.95 
5,96 


1.95 
12.95 
21V PGM:Program at 21 Volts 


TOLL FREE 


1-60 
2.5 МН? 
Z80-CPU 1.25 


4.0 МН? 


Z80A-CPU 1.29 
Z80A-CTC 1.69 
Z80A-DART 5.95 
Z80A-DMA 5.95 
Z80A-PIO 1.89 
Z80A-SIO/0 5.95 
280А-$10/1 5.95 
780А-510/2 5.95 


6.0 МН? 


U.S. & CANADA 
800-538-5000 


DISK 
CONTROLLERS 


1771 


V 20 SERIES 
vao" 


5 MHz 8.55 


CRYSTALS. 


32.768 KHz 
2:95 
2.95 
1.95 
1.95 


zBOB-CPU 
zBaoB.cTC 
Z80B-PIO 


2.75 
4.25 
4.25 


1.95 
1.95 


TLO72 
TLO74 
TLOB82 
това 
LM301 
LM309K 
LM311 
LM311H 
LM317K 
LM317T 
LM318 
LM319 


LF356 
LF357 
LM358 
LM380 
LM383 
174386 
LM393 
LM394H 
TL494 
TL497 
МЕ555 
МЕ556 


МЕ570 
МЕ592 
LM723 
LM733 
LM741 
LM74 
MC1330 


0.95 | 5 1.95 

ZBOB-SIO/0 1 235 . Ta NESSA 

ZEOB SIQ/2 5 1 | 

2897! 2400 995 . Тав | MESSÓ 1.49 128 
AYS-1013 : ; 195 H«TO-5 CAN, К-т; Ey 7 -TO-226 

AY3-101 . 10.738635 1.95 

TR1502 120 198 

2551 ; 


Z808-DART МЕ558 


NES64 


80287 ; 
80287-8 8МН:249.95 
80287-10 10//Н: 309.95 


3.0 MHz 


6502В 4,28 


1.0 МН? CLOCK 


1.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


«ОН Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 * (408) 866-6200 
FAX (408) 378-8927 © Telex 171-110 


6800 
6802 
6803 
6809 
6809E 
6810 
6820 
6821 
6840 
6843 
6844 
6845 
6847 
6850 


CIRCUITS 


MM58167 
MM58174 
MSM5832 


9.9 в 
9.95 
2.95 


BIT RATE 
GENERATORS 


MC14411 
BAIS44 
4702 
COMS8116 


9.95 
4.95 
9.95 
8.35 


INTERSIL 


ІСІ 7106 
ІСІ 7107 
ICL7660 
1CL8038 
ICMT207A 
ICM7T208 


9.95 
92.95 


115402 
116403 
1458250 
№516450 


ADC0804 
ADCOBOS 
DACOBOO 
DACOB808 
DAC1022 


MC1408L8 


8T28 
BT97 
DP8304 
9334 
9368 
9602 
ULN2003 
MAX232 
MC3470 
MC3487 


10.95 


AY5-3600 PRO 11.95 


14.31818 


1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 


К 74F240 


ELEELE TAAA 


1618 5255 
16R8 5255 
16R6 92% 
16R4 62% 


745158 


745163 
745175 
745195 
745240 
745241 

745244 
745280 
745287 
745288 
745299 
745373 
745374 

745471 

745571 


ТИГТ 


ЖЕБЕ 


VOLTAGE AEGULATORS 


| 7805Т 


7808Т 
7812Т 
7815Т 
7905Т 
7908Т 
7912Т 
7915Т 


К 
7305К 
7912K 
78105 
75112 
79405 
T9412 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order 510.00. Far shipping and handling include S2 50 lor 
Ground and $3.50 loe UPS Air. Orders over 1 Бу. and loceign orders may require additional 
shipping charges—please contact our sales depariment lor ihe amount. СА. residents 
mus! include applicable sales tax, All merchandise ін warranted for 90 days unless 
otherwise stated. Prices are subject to change without notice. We are nol responsible for 
typographical errors, We reserve the right fo himii quantities and to substitute manutac- 


UPS 


turer, All merchandese subject to prior sale. A full copy of our lerms is avaiable upon 


request. Items picluned may onty be representative 


COPYRIGHT 1987 JOR MICRODEVICES 


THE JOR MICRODEVICES LOGO I$ A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES. 
IGM {5 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION APPLE 15 A TRADEMARK OF APPLE COMPUTER. 


Circle 144 on Reader Service Card 


20 MEG HARD DISK DRIVE ON А CARD $349! 


DISTRIBUTION | | THE | TERMINAL BINDING 
roman [pensions "ШИШ" pis "ERR pits ROS jme 


35V 
35V 
35V 
35V 
35V 


BATTERY 
50У . HOLDER 
.001 50V . $1 49 


0022 50V 


Базични ВИЗЫ 


RESISTOR NETWORKS 


10 PIN 9 RESISTOR 

8 PIN 7 RESISTOR 
16 PIN 8 RESISTOR 
16 PIN 15 RESISTOR 
14 PIN 7 RESISTOR 
14 PIN 1З RESISTOR 


MONOLITHIC 


Of 50V .14 Aut 
047,4 50V  .15 


ELECTROLYTIC 


BYPASS CAPACITORS 


.01 uf CERAMIC DISC 100/55.00 
.01 pf MONOLITHIC 100/510.00 
л pf CERAMIC DISC 100/56.50 


4700 25V 1:45 .1 uf MONOLITHIC 100/512.50 


16V 1.25 


FRAME STYLE 
TRANSFORMERS 


12.6 Voli АС 2 Атр= {CT} 5.95 
126 Volts АС 4Amps (СТ) 7.95 
126 Volte АС 8 Amps (СТ) 10.95 
25.2 Volis АС 2 Amps (СТ) 7.95 


IC SOCKETS 
SOLDERTAIL 1.99 100+ 
В PIN ST 417  .10 
| 14 РІМ ST 


16 РІМ 5Т 
18 РІМ ST 


1N4148 25/1. 
1N4004 10/1. 
1N5402 
KBPO2 
KBUBA 
МОА990-2 
№2222 
РМ2222 
2М2905 
2М2907 
2М3055 
2N3904 
4N26 
4N27 
4.95 4N28 
4N33 
4N37 
MCT-2 
MCT-6 
TIL- 111 
2N3906 
2N4401 
2N4402 
2N4403 
2N6045 


20 PIN ST 
22 PIN ST 
24 PIN ST 
28 PIN ST 
40 PIN ST 
64 PIN ST 


WIREWRAP 


36 PIN CENTRONICS 
MALE 


IDCEN3J6 
CEN36 


RIBBON CABLE 
SOLDER CUP 


FEMALE 


IDCEN36$/F RIBBON CABLE 
СЕМЗЕРС АТ. Angle PC Mount 1.85 


40 PIN WW 


ZERO INSERTION FORCE 
16 PIN ZIF 4.95 CALL 
24 PIN ZIF 5.95 CALL 
28 PIN ZIF 6.95 CALL 
40 PIN ZIF 9.95 CALL 


100 Pin Soldertail S-100 .125 
100 Pin Wirewrap S-100 .125 
62 Pin Soldertail IBM PC .100 
50 Pin Soldertail APPLE .100 
44 Pin Soldertail STO .156 
44 Pin Wirewrap STD .156 


IDC CONNECTORS 
DESCRIPTION 


oe гаре зе Тю о | 
Газ [1.25 [1.68 [2.20 [2.58 [3.24 | 
асыш ск ines 175-1122 [156 р 
С WIREWRAPHEADER — [iBHxxW _ [1.86 [2.98 [3.84 [4.50 [5.28 [6.63 | 
[ RIGHT ANGLE WIREWRAP HEADER |IDHxxWR [205 [3.28 [4.22 [4.45 [4.80 |7.30 | 
[RIBBON HEADER SOCKET — ips» _ [63 [489 | .ss [1.29 [1.49 |169. 
[RIBBON HEADER —  [ibwx | — [5.50 [6.25 [7.00 [2.50 [8.50 | 
[— — —miBBON EDGE CARD — [ipExx | 85 [1.25 [1.35 [1.75 [2.05 [2.45 | 
FOR ORDERING INSTRUCTIONS, SEE D-SUBMINIATURE CONNECTORS. BELOW 


D-SUBMINIATURE CONNECTORS 


PORE B 
SOLDE CUR Female [ness — es pe | 76 
МАЕ [| Deen [ 49 [вз | — |. 
| RIGHT ANGLE PC SOLER ore | pemen ГЕР |25 
[MALE | DBxxPWW [1.69 [2567 
WIREWRAP FEMALE | DBxxsww_|2.76]4.27| — [58a [9.95 | — _ 
fur pean [is [tse Ce 
| остввомсдаав мд [imes ras lzos | — [as ааз 
[METAL | MHOODxx [105 [1.15 [1:25 125 | — | — _ 
[ся — | Hoope |39 [39 | — [зв [69 |25 
ORDERING INSTRUCTIONS: 


INSERT THE NUMBER OF CONT ACTS IN THE POSITION MARKED "xx" OF THE "ORDER BY" PART 
NUMBER LISTED. EXAMPLE; А 15 PIN RIGHT ANGLE MALE PC SOLDER WOULD BE DBIS5PR. 


MOUNTING HARDWARE 596 
DIP CONNECTORS 


DESCRIPTION ORDER BY ED EUNT 


SOLED SOLDERTAIL EE EAE EET TIT 
TGOLED wine wna? 2.10 [2.40 |250 |2.90 |3.15 | 
el "рер ЖО 


FOR ORDERING INSTRUCTIONS. SEE D-SUBMINIATURE CONNECTORS, ABOVE 


| 3826.50" | 


1.38 x 6.507 (See EAD: 


—— ңы 


ышы [Ыз | 4 е а воз 
muda ыт [Ге + Ге т [= 
WEU 208 Жм mms 


Wet-208 | 8.25 к 9.45" | 7 | 700 | 


EXTENDER CARDS 
FOR ІВМ 
EXT-8088 $29.95 
EXT-80286 $39.95 


| 2520 | а |3996) 


WIREWRAP PROTOTYPE CARDS 


FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 


BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDESMOUNTING BRACKET 


IBM-PhR 1 


SHORTING BLOCKS 


.1" CENTERS 
GOLD CONTACTS 


5/$1.00 


WHY THOUSANDS CHOOSE JDR 


* QUALITY MERCHANDISE 
COMPETITIVE PRICES 


* MOST ORDERS SHIPPED IN 24 HOURS 
* FRIENDLY, KNOWLEDGEABLE STAFF 


ж MONEY BACK GUARANTEE 
(ASK FOR DETAILS) 


* TOLL FREE TECHNICAL SUPPORT 
* EXCELLENT CUSTOMER SERVICE 


EPROM ERASERS | 
SPECTRONICS toda 


| Re or tyes > 1 enon eee 
| [PE-2aoT| ves | 12 | 9,00 | #189 | 


DATARASE $34.95 


* ERASES 2 EPROMS IN 10 MINUTES TIME 

* VERY COMPACT—NO DRAWER 

* THIN METAL SHUTTER PREVENTS UV LIGHT 
FROM ESCAPING 


LIGHT EMITTING DIODES 
LED DISPLAYS 


FND-357(359) COM CATHODE . 
FND-500(503) COM CATHODE .5’ 
FND-507(510) COM ANODE 
MAN-72 COM ANODE .3” 
MAN-74 COM CATHODE .3” 
TIL-313 COM CATHODE .3" 
TIL-311 4x7 HEX W/LOGIC . 


DIFFUSED LEOS 


JUMBO RED Т1У: 
JUMBO GREEN T1X 
JUMBO YELLOW T1% 
MOUNTING HDW TA 
MINI RED T 


SINGLE COLOR 
CONTACTS LSINGLE COLOR | COLOR CODED 


WITH +SV AND GRDUND PLANE 
ІБМ-РИЯ2 AS ABOVE W/DECODING LAYOUT , , $2395 


.. a 827,95 


AT 


tBM-PRAT LARGE -5V & GROUND PLANES. . , . 929.95 


PAGE WIRE WRAP WIRE 


PRECUT ASSORTMENT 
IN ASSORTED COLORS $27.50 
100ea: 5.5", 6.0", 6.5", 7.0" 
250ea: 2.5", 4.5", 5.0" 
500ea: 3.0”, 3.5", 4.0" 


SPOOLS 
100 fee 54.30 250feet 57.25 
500 feet 813.25. 1000feet 521.95 


Please specify color: 
Biue, Black, Yellow or Red 


SOCKET-WRAP 1.D.™ 


* SLIPS OVER WIRE WRAP PINS 
s IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 
* CAN WRITE ON THE PLASTIC; 
SUCH AS AN IC 4 
Fina Part Я 
IDWRAP 08 
IDWRAP 14 
IDWRAP 16 
IDWRAP 18 
IDWRAP 20 
IDWRAP 22 
IDWRAP24 
IDWRAP 28 
IDWRAP 40 $ 
PLEASE ORDER BY NUMBER OF 
PACKAGES (РСК. OF} 


Pck. of 
10 


SWITCHES 


SPOT  MINI-TOGGLE ON-ON 

ОРОТ MINI-TOGGLE ON-ON 

ОРОТ MINI-TOGGLE ON-OFF-ON 1.76 
MINI-PUSHBUTTON N.O. лз 
MINI-PUSHBUTTON N.C. -39 

BCD OUTPUT 10 POS, 6 PIN DIP 1,96 


DIP SWITCHES 


7 position 55 
pe 8 position 86 
.90 10 position 1.28 


“SHAPABLE” HEADERS 


CAN BE SNAPPED APART TO 
MAKE ANY SIZE HEADER, 
ALL WITH .1" CENTERS 
1х40 STRAIGHT LEAD .99 
1240 RIGHT ANGLE LEAD 4,49 
2x40 2 STRAIGHT LEADS 2.49 
2540 2 RIGHT ANGLE LEADS 299 


25 PIN D-SUB 
GENDER 


CHANGERS 
$7.95 


MUFFIN FARS 


3.16" Sq. 214.95 3.63" Sq. 314.95 
3.18" Square 616.95 


LINE CORDS 


2 conductor 336 3 conductor 396 
3 conductor ws female socket $1.43 


CALL FOR VOLUME QUOTES COPYRIGHT 1987 JDR MICRODEVICES ` 


Circle 144 on Reader Service Card 


4164 150ns $129 


MONITOR STANDS 
MODEL M$-100 $12.95 


e TRTS & SWIVELS — * STURDY PLASTIC CONSTRUCTION 


MODEL M$-200 $39.95 


* TILTS AND SWIVELS * BUILT-IN SURGE SUPRESSOR 
* BUILT-IN POWER STATION INDEPENDENTLY CONTROLS 
UP TO 5 120 VOLT AC OUTLETS * ULAPPROVED 


NASHUA DISKETTES 


BOXES OF 10 5/4” DS/DD SOFT SECTOR 
5/4” 05/00 звок 5085 
8/4” DSiHD 12м $2495 496.. 390.2 
3/2” 05/00 720K $1895 ВИК ОТҮ 50 BULK QTY 250 


974” DISKETTE STORAGE FILE 


* HOLDS 70 54” FLOPPIES 

* STURDY, ATTRACTIVE 
SMOKED ACRYLIC CASE 

* COMPLETE WITH HINGED 
DIVIDERS 


VERSION FOR 37/2” 
FLOPPIES AVAILABLE 


$9.95 


58.95 


VW 


2 WAY SWITCH BOXES $39.95 


e CONNECT 2 PRINTERS TO 1 COMPUTER OR VICE VERSA 
* SERIAL & PARALLEL MODELS AVAILABLE 

• ALL LINES SWITCHED 

* GOLD PLATED CONNECTORS & QUALITY SWITCHES 


6' INTERFACE CABLES 
MEETS FCC REQUIREMENTS 100% SHIELDED 


IBM COMPATIBLE PARALLEL PRINTER 59.95 
CENTRONICS (MALE TO FEMALE) $15.95 
CENTRONICS (MALE TO MALE) $14.95 
IBM COMPATIBLE MODEM CABLE $7.95 
RS232 SERIAL (MALE TO FEMALE) $9.95 
RS232 SERIAL (MALE TO MALE) $9.95 
COILED KEYBOARD EXTENDER $7.95 


JOYSTICK 51955 


ж SET X-Y AXIS FOR AUTO 
CENTER OR FREE MOVE- 
MENT 

* FIRE BUTTON FOR USE 
WITH GAME SOFTWARE 

« INCLUDES ADAPTOR 
CABLE FOR IBM 


SWITCHING POWER SUPPLIES 
PS-135 $59.95 


‚ FOR IBM XT COMPATIBLE 
‚ UL APP., 135 WATTS 
* -5V 15A, -12V 4.2A 
-5V .5A, -12V. .5A 
* ONE YEAR WARRANTY 


PS-150 sow морс: $8995 
P$-200 $89.95 


* FORIBM AT COMPATISLE 

“ 200 WATTS 

4 -5V 22А, - 32V. ЗА 
5V..5A,-12V БА 

* ONE YEAR WARRANTY 


| MULTISYNC 


MONITORS 


* IBM COMPATIBLE TTL 
INPUT 

* 12" NON-GLARE, 
LOW DISTORTION, 
AMBER SCREEN 

« RES: 720 x 350 

* SWIVEL BASE 


* 1 YEAR WARRANTY 


$119.99 
BY NEC $549.95 


* ORIGINAL CGA/EGA/PGA COMPATIBLE MONITOR 


* AUTO FREQUENCY ADJUSTMENT 
* RESOLUTION AS HIGH А5 800 x 560 

EGA $399.95 
* 15.75/21.85 KHz SCANNING FREQUENCIES 

* RES: 640 x 200/350 * .3imm DOT PITCH 
* 14" BLACK MATRIX SCREEN * 16 COLORS FROM 64 


RGB BY CASPER $279.95 


* OO eA АА дыы SWITCH * RES: 640 x 240 
* RGB/IBM COMPATIBLE + 14" NON-GLARE SCREEN 
* З9тт DOT ire * CABLE FOR IBM PC INCLUDED 


MONOCHROME вунуимол $69.95 | 


» ВМ COMPATIBLE TTL INPUT 
* 12" NON-GLARE AMBER SCREEN 
+ ATTRACTIVE CASING WITH A TILT’ SWIVEL BASE 


- TOLL FREE 
U.S. & CANADA 
800-538-5000 


: 4 - Tho wr tome ка . и 
* 


BY CASPER 


* SAVES SPACE AND REDUCES 
POWER CONSUMPTION 

» IDEAL FOR PCs WITH FULL 
HEIGHT FLOPPIES 

* LEAVES ROOM FOR A HALF 
LENGTH CARD IN ADJACENT 
SLOT 


ж FRICTION AND 
PIN FEEDS 


+ 160 CPS DRAFT, 32 CPS NLQ MODE 
« SUPPORTS EPSON/IBM 

GRAPHICS 
+ 9x 9 DOT MATRIX $91 995 
* VARIABLE LINE 

SPACING & PITCH 
ІВМ COMPATIBLE PRINTER CABLE $8.95 
REPLACEMENT RIBBON CARTRIDGE $7.95 


| CAB-2FH8 


12H 
| 24B 2400 BAUD FULL CARD $179.95 


41256 w0n5295 _ 


DISK DRIVES 


51/4” SEAGATE HARD DISK DRIVES 


57-225 | HALF HEIGHT 20MB 65ms 
ST-238 HALF HEIGHT 30MB 65ms (НІМ) 
ST-251 HALF HEIGHT 40MB 40ms 
ST-277 HALF HEIGHT 60MB 40ms (RLL) 
ST-4038 FULL HEIGHT 30MB 40ms 
ST-4096 FULL HEIGHT 80MB 28ms 


1/2 HEIGHT FLOPPY DISK DRIVES 


5'4" TEAC FD-55B DS/DD 360K $109.95 | 
5!A" TEAC FD-55F DS/QUAD 720K $124.95 
514” TEAC FD-55GFV DS/HD 1.2M $154.95 
514” MITSUBISHI DS/HD 1.2M $119.95 | 
5%" DS/DD 360K $69.95 
3%" MITSUBISHI DS/DD (AT OR XT) $129.95 


DISK DRIVE ACCESSORIES 


TEAC SPECIFICATION MANUAL 

TEAC MAINTENANCE MANUAL 

V? HT MOUNTING HARDWARE FOR IBM 
MOUNTING RAILS FOR IBM AT 

"Y" POWER CABLE FOR 5%” FDDs 

54“ РОО POWER CONNECTORS 


DRIVE ENCLOSURES 

WITH POWER SUPPLIES 
DUAL SLIMLINE FOR 574: 
FULL HEIGHT FOR 5'4" 
DUAL SLIMLINE FOR 8" 
DUAL FULL HEIGHT FOR 8" 


$5.00 
$25.00 
$2.95 
$4.95 
$2.95 
$1.19 


CAB-2SV5 
САВ-1ҒН5 
САВ-25МУ8 


$49.95 
$69.95 
$209.95 
$219.95 | 


EASYDATA MODEMS 


All models feature auto-dial/answer/redial on busy. 
power up self test, touchtone or pulse dialing, built-in 
speaker, Hayes and Bell Systems 103 & 212A com- 
patible, full or haff duplex, PC Talk Ш Communica- 


| tions software with internal models and more. 


INTERNAL 


1200 BAUD ' CARD $69.95 


EXTERNAL 


(NO SOFTWARE INCLUDED} 
1200 BAUD 
2400 BAUD 


12D 
240 


$119.95 
$219.95 


COMPUTER CASES 


Attractive, sturdy steel cases fit the popular sized 
motherboards and include speakers. faceplates, 
expanmeon slots and all necessary hardware. 


| 
ay М 
«6522 
Pa 
XT STYLE FLIP-TOP 


XT STYLE SLIDE-TOP $39.95 
AT STYLE SLIDE-TOP $89.95 


* FRONT PANEL KEYLOCK AND LED INDICATORS 


JR. AT STYLE FLIP-TOP 5149.95 


* INCLUDES 180 WATT POWER SUPPLY 
* FRONT PANEL KEYLOCK AND LED INDICATORS 


$34.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 
110 Knowles Drive, Los Gatos, CA 95030 
Toll Free 800-538-5000 * 


FAX (408) 378-8927 ® Telex 171-110 


musl inciude 


(408) 866-6200 


COPYRIGHT 1987 JOR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10.00. For shipping and handling include $2.50 tor UPS 
Ground and $3.50 tor UPS Ais. Orders over 1 Ib. and foreign orders may require additional 
shipping charges—please contact our sales department for the amount. CA. residents 
applicable sales tax. All merchandise is warranted for 90 days unless 
otherwise stated, Prices are subject to change without nolice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to substitute manutac- 
turer. АШ merchandise subject to prior sale. A full сору ol Our terms is available upon 
request. Items pictured may only be representative 


THE JDA MICRODEVICES LOGO 1$ A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOR MICROOEVICES 
ІВМ 15 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER. 
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ALL MCT PRODUCTS CARRY А 1 YEAR WARRANTY 
SS Seagate 


INTERFACE CARDS 
FROM MODULAR жы OL TECHNOLOGY 
ке cx "er. rS m Р 
И = Te 
(жалы. 


: 1% eg | 


MCT-MGP 


DISPLAY CARDS 
| MCT-MGP monochrome GRAPHICS — $5995 


TRUE HERCULES COMPATIBILITY. SUPPORTS LOTUS 123 


* SOFTWARE DRIVER ALLOWS COLOR GRAPHICS PROGRAMS TO RUN 
ON A MONOCHROME MONITOR * PARALLEL PRINTER PORT 


 MCT-EGA ЕМНАМСЕО GRAPHICS ApAPTORS 14995 


100% IBM COMPATIBLE. PASSES IBM EGA DIAGNOSTICS 
* 256K OF VIDEO RAM ALLOWS 640 x 350 IN 16 OF 64 COLORS 
* COMPATIBLE WITH COLOR AND MONOCHROME ADAPTORS 
MCGT-GG сооп GRAPHICS ADAPTOR 


COMPATIBLE WITH IBM COLOR GRAPHICS STANDARDS 
* SHORT SLOT SUPPORTS RGB, COLOR & COMPOSITE MONOCHROME 
* 640/320 x 200 RESOLUTION, LIGHT PEN INTERFACE 


MULTIFUNCTION CARDS 


T-MF MULTIFUNCTION $7995 


ALL THE FEATURES OF 6 PACK: AT HALF THE PRICE 
* 0-384K DYNAMIC RAM USING 4164s 
+ SERIAL, PARALLEL, GAME PORTS, CLOCK/CALENDAR 


MCT-MGMIQ мокосварнс vo 


TOTAL SYSTEM CONTROL FROM A SINGLE SLOT 


* 2 FLOPPY CONT, SERIAL, PARALLEL, GAME PORT, CLOCK/CAL 
* RUN COLOR GRAPHICS SOFTWARE ON A MONOCHROME MONITOR 


MCT-Mi0 MULTI I/O FLOPPY $7995 


A PERFECT COMPANION FOR OUR MOTHERBOARDS 
* SERIAL, PARALLEL, GAME PORT, CLOCK/CALENDAR 
* SUPPORTS UP TO 2 360K FLOPPIES, 720K WITH DOS 3.2 


MIO-SERIAL 2nd SERIAL PORT 


$1535 
МСТ-10 MULTI 1/0 CARD 


USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED 
* SERIAL PORT, CLOCK/CALENDAR WITH A BATTERY BACK-UP 
* PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 OR LPT2 


IO-SERIAL 2nd SERIAL PORT 


$1535 
MCT-ATMF лтмитғимстюм 


$13935 
ADDS UP ТО З MEGABYTES OF RAM TO THE AT 
* USER EXPANDABLE TO 1.5 MB OF MEMORY (ZERO K INSTALLED) 
* INCLUDES SERIAL PORT AND PARALLEL PORT 
ATMF-SERIAL 2nd SERIAL PORT 
MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY)  :29* 


MCT-ATIO AT MULTI ИО $5995 


USEWITH MCT-ATFHFOR А MINIMUM OF SLOTS USED 
* SERIAL, PARALLEL AND GAME PORTS 
* USES 16450 SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 


ATIO-SERIAL 2nd SERIAL PORT 5245» 


MEMORY CARDS 
MCT-RAM 576K RAM CARD $5095 


A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 
* USER SELECTABLE CONFIGURATION AMOUNTS UPTO 576K USING 
64K & 256K RAM CHIPS (ZERO К INSTALLEO) 


| MCT-EMS EXPANDED memory caro $19935 


2 MB OF LOTUS/INTEL/MICROSOFT COMPATIBLE MEMORY FOR XT 
* CONFORMS TO LOTUS/INTELEMS * USER EXPANDABLE TO 2 MB 
* EXPANDED/CONVENTIONAL MEMORY, RAM OISK AND SPOOLER 


MCT-ATEMS AT VERSION 543872 


C DRIVE CONTROLLERS 


FLOPPY DISK CONTROLLER $2995 


52455 


MCT-F 


QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 
* INTERFACES UP TO 4 FDDs TO AN IBM PC OR COMPATIBLE 
* SUPPORTS BOTH DS/DD AND DS/QD WITH DOS 3.2 
$7995 


MCT-HDG наро nisk CONTROLLER 


HD CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL 
* SUPPORTS 16 DRIVE SIZES INCLUDING 5, 10, 20, 30 & 40 MB 
* DIVIDE 1 LARGE DRIVE INTO 2SMALLER,LOGICAL DRIVES 


МСТ-ЕОС-1.2 1.2мв FLOPPY CONTROLLER $6995 


ADD VERSATILITY & CAPACITY TO YOUR XT 


* SUPPORTS 2 DRIVES, BOTH MAY BE 360K OR 1.2 MEG 
* ALLOWS DATA TO FLOW FREELY FROM XTs TOATs 


MCT-FH ғ.оғғу/нано CONTROLLER $13985 


SYSTEM STARVED FOR SLOTS? SATISFY IT WITH THIS TIMELY DESIGN 
| * INTERFACES UPTO 2 [005 & 2 HDDs, CABLING FOR 2 FDDs & 1 HDD 
* SUPPORTS BOTH DS/DD & DS/QD WITH DOS 3.2 


| МСТ-АТЕН ат ғ.оғғу/нлно сомтпоше $14995 


FLOPPY; HARD DISK CONTROL IN A TRUE AT DESIGN 
» SUPPORTS UP TO 2 360K/720K/1.2MB FDDs 
AS WELL AS 2 HDDs USING STANDARD CONTROLTABLES 


PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! 


$4995 | 


$11985 


1» HEIGHT HARD DISK DRIVES 


40 45469 
604.5649 


Drivesare Seagate models ST-251 (40 MB) & 
57-277 (60 MB RLL) 5/4” half heights 
FAST 40ms access time! 


IBM COMPATIBLE 
MOTHERBOARDS 


FROM MODULAR CIRCUIT TECHNOLOGY 


2 HT HARD DISK SYSTEMS 


20 4,5289 
30 m $329 


Systems include Seagate ' height harddrive, 
drive controller, cables & instructions. All 
drives are pre-tested & warranted for 1 year. 


IBM COMPATIBLE 
KEYBOARDS 


FULL ONE YEAR WARRANTY 


MCT-TURBO товво 477/38 мн: $10985 


* 4.77 OR 8 MHz OPERATION WITH 8088-2 & OPTIONAL 
8087-2 CO-PROCESSOR 

* DYNAMICALLY ADJUSTS SPEED FOR MAXIMUM 
THROUGHPUT & RELIABILITY DURING DISK 1/0 


ERNRSRNEESSOGRN -——|- 
-BhBbumbpnaSEE xl: 
ылды 


* CHOICE OF NORMAL. TURBO MODE ОН SOFTWARE SELECT 


PROCESSOR SPEED 


MCT-XTMB STANDARD MOTHERBOARD 
MCT-ATMB 80286 6/8 мн: 


+ 8 SLOT (2 EIGHT BIT, 6 SIX TEEN BIT) AT MOTHERBOARD 
* HARDWARE SELECTION OF 6 OR 8 MHz 
* 1 WAIT STATE 


19795 


* KEYLOCK SUPPORTED, RESET SWITCH, FRONT PANEL LED 


INDICATOR 
* SOCKETS FOR 1 MB OF RAM AND 80287 
* BATTERY BACKED CLOCK 


MCT-BATMB мм 80286 


* REPLACEMENT BOARD FOR XT STYLE CHASSIS 

ж OPERATE AT 6/10 MHz WITH UP TO 1MB ON-BOARD 
MEMORY (ZERO K INSTALLED) 

* SOCKET FOR 80287 MATH CO-PORCESSOR 

* BATTERY BACKED CLOCK 

* 8 SLOTS: 2 EIGHT ВП, 6 SIXTEEN BIT 

* USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY 
AND SMALL SIZE 


WHY BUY A SYSTEM FROM JDR? 


* BUILD IT YOURSELF AND SAVE 

* QUALITY COMPONENTS AT COMPETITIVE PRICES 

* TOLL FREE TECHNICAL SUPPORT IN THE U.S. 
AND CANADA 

* MONEY BACK GUARANTEE (ASK FOR DETAILS) 


BUILD YOUR OWN 
256K ХТ COMPATIBL 


х MOTHERBOARD 

х 256K OF MEMORY 

х 135 WATT POWER SUPPLY 

х FLIP-TOP CASE 

х XT STYLE KEYBOARD 

х 360K FLOPPY DRIVE 

x DRIVE CONTROLLER 

x MONOCHROME MONITOR | 
х GRAPHICS ADAPTOR | 


FOR ONLY 549915 | 


ANYONE CAN BUILD A SYSTEM IN ABOUT 
2 HOURS USING A SCREWDRIVER AND 
OUR EASY-TO-FOLLOW INSTRUCTIONS! 


$37995 


$42935 


MCT- 5339 $7995 

* IBM ENHANCED STYLE LAYOUT 

* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 

* LED INDICATORS 

* AUTO REPEAT FEATURE 

* SEPARATE CURSOR PAD 


MCT-5060 55899 
+ IBM AT STYLE LAYOUT 


* SOFTWARE AUTOSENSE FOR XT OR AT 
COMPATIBLES 
* LED INDICATORS 
| * AUTO REPEAT FEATURE 


МСТ-51 50 XT STYLE LAYOUT $4985 
MCT-5151 KB5151'" EQUIV. 56985 


Dear Sirs, 
Му reason for writing із to tell you 
that inadayandageofexcusen, delays, 
broken promises and a general total 
lackofinterest, itwasarealpleasure 
to have my insignificant order handled 
in such a professional and pleasant 
manner 

Gary Reed 


DEVELOPMENT TOOLS 


FROM MODULAR CIRCUIT TECHNOLOGY 


MCT-EPROM ғғосвлммен $19985 


PROGRAMS 27xx & 27xxx EPROMS UP TO 27512 
* SUPPORTS VARIOUS PROGRAMMING FORMATS 
ANO VOLTAGES 
* SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 
* READ, WRITE, COPY, ERASE CHECK AND VERIFY 
* SOFTWARE FOR HEX AND INTEL HEX FORMATS 


MCT-EPROM-4 — 4B8ANGPROBGRAMMER 518895 
MCT-EPROM-10 10 GAMG PROBRAMMER 528895 


MCT-PAL РА-РВОСВАММЕВ $26985 
МСТ-МР  PRocEssonPRoc. $19985 
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COMING UP IN BYTE 


Products in Perspective: For Software Reviews, we have two Pascals for the IBM 
— MO РОС апа Тһе Santa Cruz Operation’s SCO Xenix. 
Possible Short Takes include The Awesome I/O Card, 

Full Write Professional, Stata, The Complete Answering А roundup of desktop-publishing packages, FastCAD, 
Machine, Lahey Personal FORTRAN, Flash-Up and Carbon Copy are Application Reviews. 

Windows, МасЅсһете + Toolsmith, Toshiba PageLaser 

12, TransImage Scanner, FiberOptic LAN, Microsoft Rounding out this section are Computing at Chaos 
Bookshelf, and PC-Elevator 386 Board. Manor and Applications Only. 


We will have First Impressions on Hypercard for the In Depth: 
Macintosh Plus, SE, or II. 

ЖЕЛІ examine natural languages, including a primer, 
Our Group Review and BIX Product Focus will cover notes on Q&A’s design, natural-language interfaces for 
high-speed memory boards for the IBM PC AT and DOS, a natural-language interface in C, building a 
compatibles. brain, and a resource guide of vendors in this field. 


System Reviews will look at the following machines: Features: 
PC’s Limited 386, Zenith Z-183 laptop, and Atari ST 4. 
A New Generation piece on the Motorola 68882 and 
Hardware Reviews consider three accelerator boards for articles on three-dimensional plotting, information theory, 
the Macintosh Plus and SABA's hand-held document an algorithm for mimicking mountains, Chinese 
scanner. computing, and enhancing the stars. Ciarcia’s Circuit 
Cellar is part 2 of the construction of an IC tester. 
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BACK ISSUES FOR SALE 


SPECIAL ISSUES and INDEX 


BYTE "83-284 INDEX $1.75 
BYTE 1985 INDEX $2.00 
1984 ӛресілі. СїлрЕ TO IBM PCs $4.75 
1985 INSIDE THE IBM PCs $4.75 
1986 INSIDE THE IBM PCs $4.75 
APPLICATIONS SOFTWARE TODAY SPECIAL $4.00 


Cirde and send requests with payments to: 


BYTE Back Issues 


РО. Box 328 


Hancock, NH 03449 


Payments from foreign countries must be made in US funds payable at a US bank. 


[] MasterCard 


Exp. DATE 


The above prices include postage in the US. Please add $ .50 per copy for Canada and Mexico; and $2.00 per copy to foreign 
countries (surface delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 


NAME 
ADDRESS 
CITY 


BYTE ADVERTISING SALES STAFF: 
Dennis J. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


NEW ENGLAND 


ME, NH, VT, MA, RI, ONTARIO, 
CANADA & EASTERN CANADA 
Paul McPherson Jr. (617) 262-1160 


McGraw-Hill Publications 
575 Boylston Street 
Boston, MA 02116 


ATLANTIC 
NY, NYC, CT, NJ (NORTH) 


Leah G. Rabinowitz (212) 512-2096 


McGraw-Hill Publications 

1221 Avenue of the Americas— 
39th Floor 

New York, NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
Building A—3rd Floor 

777 Long Ridge Road 
Stamford, CT 06902 


EAST 

PA, KY, OH, NJ (SOUTH), 
MD, VA, W.VA, DE, D.C. 
Daniel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Philadelphia, PA 19102 


NORTHEAST MAIL ORDER 
AND RETAIL ACCOUNTS 
Bill Watson (603) 924-7255 
One Phoenix Mill Lane 
Peterborough, NH 03458 


SOUTHEAST 

NC, SC, GA, FL, AL, TN 
Carolyn F. Lovett (404) 252-0626 
McGraw-Hill Publications 

4170 Ashford-Dunwoody Road 
Suite 420 

Atlanta, GA 30319 


MIDWEST 


IL, MO, KS, IA, ND, SD, MN, WI, 


NB, IN, MI, MS 

Bob Deninead (312) 751-3740 
McGraw-Hill Publications 
Blair Building 

645 North Michigan Ave. 
Chicago, IL 60611 


SOUTHWEST, 

ROCKY MOUNTAIN 

CO, WY, OK, TX, AR, LA 
Karl Heinrich (214) 644-1111 
McGraw-Hill Publications 

8111 LBJ Freeway—Suite 1350 
Dallas, TX 75251 


International Advertising Sales Staff: 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 
222 75 76 84 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 

Bat Yam, 59121 Israel 

3 866 561 32] 39 


Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
cont nee 19 

D- Frankfurt/Main I 


West Gennany 
69 72 01 81 


Mrs. Maria Sarmiento 
Pedra Teixeira 8, Off. 320 
Iberia Mart 1 

Madrid 4, Spain 

1 45 52 891 


Мг. Gert Moberg 

Andrew Karnig & Associates 
Finnbodavagen 

S-131 31 Nacka, Sweden 
8-44 0005 


Mr. Alain Faure 
McGraw-Hill Publishing Co. 
128 Faubourg Saint Honore 
75008 Pan's 


France 
(1) 42-89-03-81 
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STATE 


SOUTH PACIFIC 

СА(5ОЕТН), AZ, NM, LAS VEGAS 
Jack Anderson (714) 557-6292 
McGraw-Hill Publications 

3001 Red Hill Ave. 

Building 41—Suite 222 

Costa Mesa, CA 92626 


Tom Haryey (213) 480-5243 
McGraw-Hill Publications 
3333 Wilshire Boulevard #407 
Los Angeles, CA 90010 


NORTH PACIFIC 

НІ, W.A, OR, ІП, MT, 
NORTHERN CA, NV (cxcept 
LAS VEGAS), UT, W. CANADA 
Mike Kisseberth (415) 362-4600 
McGraw-Hill Publications 

425 Battery Street 

San Francisco, CA 94111 


Bill McAfee (415) 349-4100 
McGraw-Hill Publications 
951 Mariner's Island Blvd.— 
3rd Floor 

San Mateo, CA 94404 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover St. 

London WIX 3RA 

England 01 493 1451 


Manuela Capuano 
McGraw-Hill Publishing Co. 
Via Flavio Baracchini 1 
20123 Milan, Italy 
028690617 - 


Seavex Ltd. 

400 Orchard Road, #10-01 
Singapore 0923 

Republic of Singapore 
Tel: 734-9790 

Telex: RS35539 SEAVEX 


BYTE BITS (2x3) 

Dan Harper (603) 924-6830 
BYTE Publications 

One Phoenix Mili Lane 
Peterborough, NH 03458 


The Buyer's Mart (1x2) 
Mark Stone (603) 924-3754 
BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Regional Advertising 

(So. CA, Mid-Atlantic, Southeast, 
New York/New England) 

Elisa Lister (603) 924-6830 

BY TE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Seavex Lid. 

503 Wilson House 

19-27 Wyndham St. 
Central, Hong Kong 

Tel: 5-260149 

Telex: 60904 SEVEX HX 


Hiro Morita 

McGraw-Hill Publishing Co. 
Overseas Carp. 

Room 1528 

Kasumigaseki Bldg. 

3-2-5 Kasumigaseki, 
Chiyoda-Ku 

Tokyo 100, Japan 

3 581 9811 


ZIP 


Regional Advertising 

(Pacific NW. Midwest, Southwest, 
New York/New England) 

Scott Gagnon (603) 924-928] 
BYTE Publications 

One Phoeoix Mill Lane 
Peterborough, NH 03458 


BYTE Deck Mailings 
National 

Ed Ware (603) 924-6166 
BYTE Publicatrons 

One Phoenix Mill Lane 
Peterborough, NH 03458 


A/E/C Computing Deck 
Computing for Engineers 
Mary Ann Goulding (603) 
924-9281 

BYTE Publications 

One Phoenix Mill Lane 
Peterborough, NH 03458 


Mr. Ernest McCrary 
Empresa Internacional de 
Comunicacoes Ltda. 

Rua da Consolacao, 222 
Conjunto 103 

01302 Sao Paulo, S.P., Brasil 
Tek (11) 259-3811 

Telex: (100) 32122 EMBN 


To get further information on the products advertised їп BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This index 
is provided as an additional service by the publisher, who assumes 


no liability for errors or omissions. 
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338 AST RESEARCH ......... 32A1-6 104 FLAGSTAFF ENG. „..........224 188 MICROWARE SYS. CORP....... 182 276 SOFTRONICS INC. .......... 384 
339 AST RESEARCH ......... 32A1-6 105 FLAGSTAFF ENG............ 224 189 MICROWAY................. 302 277 SOFTWARE DVLPMNT. SYS. ...156 
23 ASYST SFTWR. ТЕСНМ......... 7 106 FORESIGHT RESOURCES ....277 190 MILILANI TECH PARK........ 244 278 SOFTWARE LINK, THE........ 31 
355 ATI TECH. INC. ............. 149 107 FORESIGHT RESOURCES ....277 191 MINORITY HIGH TECH ...... 235 279 SOFTWARE LINK, THE........ 31 
24 АТНОМ.................... 197 108 FORTRON CORP. ............ 24 192 MITSUBISHI ELECTR......... 152 280 SOLUTIONS SYS. .......... -229 
25 АТНҢОМС5................. 319 109 FORTRON CORP. ............ 24 193 MITSUBISHI ELECTR......... 152 347 SORD COMPUTER ..146 
* AT&T INFO. 5ҮҰ5....,....... 16,17 110 FOSTER ТЕСН.............. 394 195 MONTGOMERY GRANT .... 395 337 SOTA TECHN. . .......... .347 
26 AUTODESK........... ... 281 111 FOX SOFTWARE ............ 307 196 MS CORPORATION........ ..388 281 SOURCE ELECTR. ‚102 
27 AVERY LABELo ....,.. ...305 12 FRANK HOGG LABS ,.......389 197 MSC TECHNOLOGIES ....... 199 282 SOURCE ELECTR. „...,..... 102 
28 AVIS RENT-A-CAr , ,,.,..... 191 114 FRONTRUNNER ............. 58 199 NANTUCKET ,,....--.....-.. 99 283 SPECTRUM SFTWF .... ...255 
29 AVOCET SYS. INC..... РЕКЕ 41 115 FTG DATA SYSTEMS ......... 388 200 NANTUCKET... |.  ....... 99 264 55ТЮЦАМТЦ5...,.......... 228 
30 AVOCET SYS. ІМС............. 41 345 FUJITSU AMERICA ......,.... 45 201 NATIONAL INSTRUMENTS ...... 33 PEAS TONG io Sie iR 110 
* AVOCET SYS. INC. .......... 400 346 FUJITSU AMERICA ........... 45 * NEC HOME ELECTR. USA . 116, 117 285 SUBLOGIC................-- 47 
32 BAY TECHNICAL ASSOC. ......21 117 GENERAL IMAGING CORP. ....40 * NEC HOME ELECTR. USA 202,203 286 SUMMAGRAPHICS .......... 115 
33 BEARE ENTERPRISES....... 387 340 GENERAL PARAMETRICS ..... 210 205 NEG INFO. SYS.............. СШ 287 SUPERSELL SFTWR. ........ 173 
* BEST WESTERN ............ 160 341 GENERAL PARAMETRICS ,.... 210 359 NEC INFO. SYS. ............ 365 289 SWEET ЕГЕСТН............. 293 
* BINARY TECHNOLOGY ...... 389 118 GENICOM CORP. ............ 113 207 NEW GENERATION. ...... ....98 290 S'NW ELECTR. ......,... ..226 
LOEO санана 360,361 119 GENOA SYSTEMS ....,....... 71 208 NEW GENERATION ,.... ,...98 291 5-100 DIV696 COHr ..........381 
37 BORLAND INT’L............. Cii 120 GOLDEN BOW SYS. ...... ,..989 344 OASYS ...... анана .201 292 5-100 DV.696 CORF ..... 381 
38 BORLAND INTL.,...... -. Cll 121 СВАРРОМТ................ 21 209 OCEAN INTEF 4.4... 980 293 TALKING TECHNO!  ..... 400 
40 BORLAND INT'L. ,..........237 122 frr NO MESA SYS. 210 OKIDATA ..... eve 222,223 294 ТАМООМ,......... URGES xc 357 
41 BORLAND INT'L. ....... ..237 123 GROUP L CORP А. 2% 211 OLYMPIA U.S.A. INC. ........ 333 * TANDON .......... . 192A1-2 
364 BORLAND INT'L. ....... ....1 398 ОТСО CORP. „еее -127 212 ON TARGET А55ОС.......... 195 295 TDK ELECTR. СОВР ..... 279 
365 BORLAND INT'L. ,., P 124 GTEKINC. ‚„.,... ... 32 213 ORCHID TECH. ............. 171 296 TEAM TECH. INC. ..,........ 176 
42 BP MICROSYS. ............. . 297 125 СТЕК INC. ...... Ку 214 ORCHID TECH. ............. 171 352 TELEVIDEO...... 4ғ-«»- 106,107 
* BUSINESS WEEK........... 344 * HARMONY COMP............. 34 215 ORION INSTRUMENTS ........ 186 297 ИСЕАТНО*"^ © РУСС. 
* BUYER'S МАРТ... ,..... 373-380 126 HAYES MICROCOMP. PROD ...215 216 OSBORNE MCGRAW-HILL ..... 324 298 TIMELINE .....45,--<-4..---- 401 
* BYTE BACK ISSUES......... 412 127 HI TECH EQUIP. CORP. ...... 388 217 РАМСО.................... 384 * TINNEY, ROBERT GRAPHICS ..256 
369 BYTE ВЇТ5................. 394 128 HOLOLINK TECH. ........... 118 218 PATTON & PATTON .......... 148 * TOSHIBA AMERICA INC. ...... 66 
* BYTE CIRCULATION ......... 372 129 HOUSTON IMSFFUMENTS КИК 28 219 PAUL MACE SOFTWARE ...... 130 * TOSHIBA AMERICA INC. . . 150,151 
* BYTE SUB.MESSAGE........ 230 130 НҮШМОА!................. 56,57 420 PC НОМЕ.,,.........-....-829 * TOSHIBA AMERICA INC. ...... 271 
43 BYTEK СОНР............... 165 * IBM CORP. ............... 82,83 221 PC РАМЕ | | ....... 397 302 TOUCHBASE SYS. INC. ...... 233 
44 B&B ELECTRONICS ......... 387 * IBM CORP. ...... Ld ise 314,315 222 РС ТЕСЕ 3%:5555%%% ....... 269 303 TRI-STATE COMP ........... 386 
45 ВАС МСВО$У$.....,.,.... - 392 335 INDTECH ........ РИГЕ РУ 268 223 PC UNIVE ....... 400 304 TURBOPOWER SFTWR. .....232 
46 B&C MICROSYS. . ...392 131 INES СМВН................ 384 224 PCPI... || 2422202. 290 306 TUSSEY COMP. PRODS. ...... 43 
47 ВАС MICROSYS..........,..392 132 INFINITE SOLNS. . ......... 384 225 PCPI. . нЕ 290 308 UNIVERSAL DATA SYS. ....... 189 
48 CADAM INC.............. ~~. - 287 133 INNER LOOP SFTWR. ....... 400 * PC'S LIMITED........... 288A1-8 309 USROBOTICS ............... 55 
49 CADAM INC................. 287 uz ux 384 227 PC'S ЫМЕЕЕО ec... 288,289 310 USROBOTICS ............. .55 
* CALIFORNIA DIGITAL....,... 403 134 INTEGRAND RESEARCH ...... 280 228 PECAN SFTWR. SYS. ........ 219 311 VECTOR ЕГЕСТН............ . 193 
350 CAPITAL EQUIPMENT........ 229 137 INTEGRAPH CORP. ......245-248 366 PERIPHERAL BROKERS ..... 390 312 VECTOR ELECTR. ........... 193 
351 CASIO №С.................. 283 138 INTELLISOFT? ,.............. 44 50 PERSOFT .................. 8,9 313 VENTEL |МС................. 13 
53 CHUNG YU ELECTRONICS .. . 100 199 INTUIT „а арковна nd hol SI*PERSOFT зала ka yo sirens 8,9 314 VERBATIM ,,............140,141 
54 CITIZEN AMERICA ......... .. 19 МО IO ТЕСН..........--....... 402 231 РЕҢ5ТОН......,„.++--з+-- 242 315 MA WEST...... ... 192 
* CLEO SOFTWARE........... 338 141 IC: ЕХРНЕ55............... 387 232 РЕНБТОН.................. 242 316 МА WEST... .. .,..., ....192 
55 CLUB AMERICAN TECH. .. 350, 21 142 JACO COMP. PRODS......... 392 233 PETER NORTON .......... 62,63 317 VOYETRA TECHN ..........297 
* CODEX СОРР.............. 329 143 JAMECO ELECT. ........ 382,383 234 PETER NORTON .......... 62,63 318 WAREHOUSE DAI . 213 
56 COEFFICIENT SYS............ 60 35 JAWIN COMP. PRODS. .......392 362 PETER NORTON ............ 221 319 WELLS AMERICA! ..15 
57 COGITATE..... ............388 36 JAWIN COMP. PRODS. ....... 392 363 PETER NORTON .......,....221 322 WESTEXS casarse sou 898 
5B. СОСАТЕ.................. 384 144 JDR MICRODEVICES..... 406,407 235 РМЕСОМ COMPUTEF ..... 386 323 WHITE CRANE ............. 100 
* COMB DIRECT MRKTG. СОВР 394 145 JDR MICRODEVICES.... . 408,409 236 PRACTICAL PERIPHERALS „....53 324 WHOLE EARTH ELECTR....... oe 
* COMPAQ COMP. CORP. .. 240A1-8 146 JKL. rss oh. ouai MO 237 PRECISION DATA ........... 400 325 WINTER CORP. ............... 
61 COMPLETE Рб.,........-...77 368 JOHN WILEY ....,..........394 238 PRINCETON GRAPHIC SYS. ....10 326 WINTEK CORP. ............. 388 
62 COMPLETE PC. .... B1 147 J&R MUSIC WOI .—  ..... 158 239 PRINTERS PLUS INC. ........ 46 327 WOODCHUCK IN ..398 
63 COMPUSAVE ... ... 981 148 KADAK PRODS.  .—  ..... 104 367 PRISM ELECTRONICS ....... 392 328 WORDCRAFT ..._.._..,.....313 
64 COMPUSERVE...... 2... 101 150 KEA 5Ү5ТЕМ5,,..... ......219 240 PRODEL & ROONEY ......... 42 329 WYSE TECHNOLOGY ........ 64 
* COMPUTER CONTINUUM... . 390 151. KEA SYSTEMS ............. 402 241 PRODEL & ROONEY ......... 42 330. ЖЕТЕК: big uc ae cee 394 
66 COMPUTER MAIL ORDER 342,343 * KNOWLEDGE GARDEN INC. .. . 358 156 PROGRAMMER'S PARADISE298,299 331 ZENITH DATA SYSTEMS ...... 209 
373 COMPUTER SURPLUS STORE 390 153 LAWSON LABS ............. 398 243 PROGHAMMER'S SHOP ..... 231 342 ZEMIGON .................. 387 
68 COMPUTER WAREHOUSE .... 50 154 LIFEBOAT ASSOC, .......... 293 244 PROGRESSIVE DATA ММСМТ.. .398 333 ZWORLD .......... «A кань ЖОЙ 
69 COMPUTER odd. lees .... 80 157 LINK COMP. GRAPHICS ...... 384 183 PROSERVE ..... Жака чалыы: 142 334 ZWORLD .................. 389 
348 COMSYS .................. 362 158 LOGICAL DEVICES .......... 182 184 PROSERVE ... ............ 142 
70 СОМТЕСН............... .. 400 159 (ООПЕСН.,..............74,75 372 PROTEUS ТЕСН.,........ ...79 
71 CONTROL DATA СОВР, . 211 160 (ОСІТЕСН................74,75 246 QUA TECH....... ТОРТ 226 
72 С551АВ5................. 316 161 LOGITECH .................. 87 248 QUA ТЕСН................. 390 INTERNATIONAL SECTION 96 A 1-28 
73 CSS ГАВ5...........-..„. 316 162 LOGITECH .................- 87 249 QUA ТЕСН................. 390 No domestic inquiries please. 
74 CTX INT'L INC. ............. 122 * LOTUS DVLPMNT......... 103,105 * QUAID SFJWR. LTD. .......... 54 
75 CTX INT'L ING. is sos see 122 * LOTUS DVLPMNT........ 238,239 250 QUARTERDECK OFFICE SYS . .227 401 A.L. DOWNLOADING........ А-27 
77 CYBER RESEARCH INC...... 402 “ MACMILLAN BOOK CLUB . i 251 QUARTERDECK OFFICE SYS. ..227 402 ASHFORD INT'L............. А-1 
52 C.H.A.S. MICROSYSTEMS .... 387 163 MANDRILL CORP. ........... 394 252 QUEE а heehee n 157 403 ATHENE CONSUL] . .A28 
78 CJTOH DIGITAL PROD........ 108 * MANUSOFT CORP. .,........ 349 253 QUELO: Lo Re RES 398 * BYTE MARKETING. ......... A-19 
79 CITOH DIGITAL PROD........ 108 164 MANX SFTWR. SYS.......... 147 * QUILL CORP. ,..,.......160A1-2 404 C.AS. COMPUTER POINT ...А-28 
80 DALCO ELECTOmaice ,,...,389 165 MARK WILLIAMS СО. ......... 23 254 RADIO SHACK .............. 20 405 СОМГЕХ.................. . .A-28 
81 DALIN INC.............. ....89 166 MARK WILLIAMS СО. ......... 25 255 RADIO 5НАСК.............. CIV 406 COMPUADD................ A-9 
82 DAP TECHNOLOGIES. ....... 234 167 MARKENRICH CORP. ........ 388 * RAIMA CORP. ............... 35 407 COMPUSENSE LTD. ........A27 
83 DAP TECHNOLOGIES........ 234 168 MATHSOFT ................. 269 256 RAINBOW TECHNOLGIES ......52 408 CONNEXIONS ............. A-27 
84 DATA BUREAU INC........... 402 169 МАХТЕСН Я шеказ 257 REAL TIME DEVICES ........ 398 
90 DCS ..... fa xul nt fce Mab Races 388 * MCGRAW-HILL INFO. SERV. . 37631 258 REALITY TECHNOLOGIES ..... 321 Continued 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page №. 
409 CUT PRICE SOFTWARE..... А-27 452 APPLIED REASONING CORP . NE-8 537 ОР ТЕК, ІМС....,........5СА-10 550 VAR ТЕСН................ MW-6 
410 DIAMOND SOFTWARE ...... A-28 453 ATLANTIC MICRO ......... NE-18 479 EL TORO SYS1 ... SCAB 513 ҮЕ5. MULTINATIONAL......MW4 
411 EFI COMP. БЕЗІП (UK)... A-28 454 B&W COMPUTERS ........ NE-11 480 FORD AEROSF . . SCA-14 
412 ЕПНО-ЦМК...............- А-27 535 CAL СОМР.....,......... МЕ-23 481 ITRON....... ризоаарони, Diii Southeast 96 SE 1-8 
413 EXECUTIVE MRKTG. SERV... А-20 536 CAL СОМР..,............ МЕ-23 482 KNAPCO ................ SCA-3 
А14 FACIT АВ.................. А-5 “ COMPUTER MUSEUM..... NE-21 483 [Е\МСО.................. SCA-1 515 BULLDOG COMP. PRODS.. . SE-6,7 
436 GAMMA PRODUCTIONS..... A-26 * COMPUTERS FOR THE BLINDNE-16 484 LIVING SOFTWARE ....... SCA-8 “BHE ТРОЕ a a з» SE-4 
437 GAMMA PRODUCTIONS..... А-26 474 COMTREK ............... МЕ-12 ABB LLOYD EO oo ааа SCA-2 516 COMPUTER PRODS. CORP . SE-3 
416 GLENCO ENGINEERING. .... A-18 455 COTTAGE COMPUTERS..... NE-2 * MCGRAW-HILL BOOKS . .. .SCA-12 * COMPUTERS FOR THE BLINDSE-2 
417 GREY MATTER ............ A-23 456 ELCO COMPUTER........ NE-24 486 MID-CITIES COMPUTER . . .SCA-13 548 1ТНОМ..........,........ SE-8 
418 HI-SPEC SYSTEMS LTD...... A-28 457 ELECTRIFIED DISCOUNTERSNE-17 492 QUALITY МСАО.......... SCA-9 517 КМАРСО.................. SE-5 
419 ГЕХ!КОМ.................. А-13 458 EXHIBITION MARKETING .. NE-20 487 RIX SOFTWORKS......... SCA-5 518 SUNNYVALE MEMORIES .... SE-1 
420 MAYFAIR MICROS.......... A-25 460 HORIZON SALES ......... NE-22 488 НХ SOFTWORKS ......... SCA-5 
421 MICROPROCESSOR ENGIN. . . A-27 461 INCOMM DATA SYSTEMS ... NE-19 * ROBERT TINNEY ........ SCA-16 Mid-Atlantic 96 MAT 1-8 
422 MITSUBISHI CHEMICAL ..... А-1 462 INNOVATIVE TECH. LTD,....NE-16 489 TECH. SUPPORT SFTWR. . . SCA-6 
423 MPD ОО, катеа А-28 463 LIVING SOFTWARE......... NE-6 490 UCR BUSINESS CTR...... SCA-15 521 APPLIED CREATIVE TECH. . . MAT-1 
424 NOKIA INTERNATIONAL ..... A-15 464 MAGITRONIC TECH........ NE-15 522 B&W COMPUTERS ....... M AT-3 
426 OXFORD HARD DISK LTD... . A-27 * MCGRAW-HILL BOOKS..... NE-14 Pacific Northwest 96 PNW 1-8 539 CAL COMP . eese. WATS 
427 PECAN S/W. ... А-27 465 МЕСАНЕНТ2.............: МЕ-1 540 CAL СОМР.............. M/AT-8 
428 PHILIPS MONITORS . вакал а ACW 466 MILLER MICROCOMPUTER . NE-18 493 COMPUTOWN............ PNW-7 * COMPUTERS FOR THE BLINDMW AT-4 
429 PHILIPS ТО5..,......»....А-6,7 ” RCO ШИВ; NE-5 * EXPOCONSUL INT'L...... PNW-1 523 COTTAGE COMPUTERS ... МАТ-2 
430 PST. Ни ele 459 PERIPHERAL BROKERS ... NE-10 497 EZ-LOGIC, INC............ PNW-3 524 ITRON ica. ah ees anes MAT-7 
431 QA TRAINING. ....... sad as A-21 468 POLYTRON ............... NE-9 498 FORD AEROSPACE ....... PNW-5 * MCGRAW-HILL BOOKS .... M/AT-6 
432 ROSCO [ТО................ A-28 469 RIX SOFTWORKS .......... NE-7 499 INNOVATIVE TECH. LTD.... PNW-4 525 TOTAL SOLUTIONS ....... М/АТ-5 
433 R&D TECHNOLOGY LTD. .... A-28 470 НХ SOFTWORKS .......... NE-7 500 MERCURY COMPUTER ... PNW-8 
434 STAATLICHE LOTTERIE FREUNDEL А-22 * ROBERT TINNEY.......... NE-13 501 NETWORK ASSOCIATES. . . PNW-6 Southwest 96 SW 1-8 
435 TRIANGLE DIGITAL SERV. ... A-27 471 SSE PRODUCTS.......... NE-22 502 TATUNG SCI. & TECH...... PNW-2 
438 TRUST INTERNATIONAL..... A-24 472 TECHNOLOGY MARKETING . NE-4 ““БҮТЕЛІР8:...............ЗУҒЯ 
473 WHOLESALE COMP. ELECT . . NE-6 Midwest 96 MW 1-8 541 CAL СОМР,...............5МЧ 
542 CAL СОМР................ SW-1 
LA/San Diego 509 CAL COMP..... —M MW-3 * COMPETITIVE COMP. PROD. SW-6,7 
Southern Callfornia 96 SCA 1-16 510 CAL COMP . .. ММЗ * COMPUTERS FOR THE BLINDSW-2 
REGIONAL SECTION 505 СОМРОМЕМ” 2... ММЕ2 B2B Ир € nee sai sh SW-3 
477 CAL COMP. .... Ma d 3 БАЕС-РС........4.- 0 МА * MCGRAW-HILL BOOKS ..... SW-5 
Greater NYC/Tri-State Area 96 NE 1-24 478 CAL COMP.......... . SCA-7 538 С!С........ кажу». кә к, MWS * ROBERT TINNEY.......... SW-B 
475 CONNECTIONS ULTD. . . 5СА-4 S1 TRON Nep RA MW-8 
451 APPLIED CREATIVE TECH. .. NE-3 476 CONNECTIONS ULTD. ..... SCA-4 512 TOTAL SOLNS. CONSULTANTSMW-1 * Correspond directly with company. 


SEND FOR YOUR 1) 
SUBSCRIBER I.D. CARD 


GET PREPARED 2) 


3) 


CALL TIPS 4) 


ENTER YOUR 9) 
SUBSCRIBER AND 
ISSUE NUMBERS 


6) 


SUBSCRIBERS ONLY!* 
Use BYTE’s Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


Write your Subscriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 0’s to fill in blank boxes) 


Write numbers for information desired in boxes in Step 7b below. 
(Do not add 05 to fill in blank boxes.) 


Now, оп a Touch-Ibne telephone dial: (413) 442-2668 and wait for voice commands. 


When TIPS says: “Enter Subscriber Number" 
(Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ignoring blank boxes) 


Enter ПППППППП Е 


When TIPS says “Enter magazine code & issue code” 


Enter O (T) 0 CZ [8] [8] 


ENTER YOUR 7a) When TIPS says “Enter (next) Inquiry Number" 


INQUIRIES 


Enter one inquiry selection from below (ignore blank boxes) 


b) Repeat 7a as needed (maximum 17 inquiry numbers) 


END SESSION 8) 
9) 


6. ОООЕ 10.000 


End session by entering (=) [*] [9] (11 [H H 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-423-8912. 
*Domestic and Canadian Subscribers Only! 
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To get further information on the products advertised in BYTE, fill 
out the reader service card by circling the numbers on the card that 
correspond to the inquiry number listed with the advertiser. This in- 
dex is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 


* Correspond directly with company 
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374 ADD INS 

11 ALPHA PRODUCTS СО....... 399 
355 АТ! TECHNOLOGIES INC...... 149 

25 ATRONICB ................. 319 

47 B&C MICROSYSTEMS ....... 392 
350 CAPITAL EQUIPMENT........ 229 
124. ТЕК INC. ,,545>7.--.:-.--. 32 
125 GIEK INC. .....--............ 32 
132 INFINITE SOLUTIONS ,......384 
140 IO ТЕСН................... 402 
157 LINK COMP. GRAPHICS...... 384 
167 MARKENRICH CORP. ........ 388 


* MICROMINT ................218 
201 NATIONAL INSTRUMENTS..... 33 


212 ON TARGET ASSOC.......... 195 
213 ORCHID TECHNOLOGY ...... 171 
214 ORCHID TECHNOLOGY ...... 171 
222 PC TECHNOLOGIES. ......... 269 
231 РЕА ТОЕ „гаа 242 
232 РЕНӘТОН..,.......... 27-...242 
367 PRISM ELECTRONICS ..,,...392 


246 QUA ТЕСН.,,..„........... 226 
248 QUA TECH i aye uod aua 
249 QUA TECH ciesceovaasn=- 
268 SEALEVEL SYSTEMS INC..... 400 


311 VECTOR ELECTRONICS...... 193 
312 VECTOR ELECTRONICS...... 193 
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334 Z-WORLD ........... .......989 
375 DRIVES 
71 CONTROL DATA CORP. ....,.. 211 
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266 SEAGATE TECHNOLOGY ..... 243 
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18 АРНОТЕК.,,,.............-398 
> AVOCET SYSTEMS INC. ......400 
42 BP MICROSYSTEMS ..,...... 297 
43 BYTEK CORP. ,............. 165 
45 B&C MICROSYSTEMS ....... 392 
46 B&C MICROSYSTEMS ..... .392 
99 ENGINEERS COLLABORATIVE 400 
124 СТЕК INC. ,.,................32 


125 GTEK INC. assesssrse: e-+... 32 
157 LINK СОМ ....384 
158 LOGICAL D araneae- 182 
330 XELTEK ,.,.......... .....394 
377 INSTRUMENTATION 
* COMPUTER CONTINUUM ....390 
97 ELEXOR MING: eee ьн, 402 
153 LAWSON LABS ,......,,....398 
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167 МАНКЕМНІСН CORP. ........388 

215 ORION INSTRUMENTS....... 186 

246 QUA ТЕСН................. 226 
257 REAL TIME DEVICES ........ 398 
378 MASS STORAGE 
2 ЗМ СОМРАМУ............. 36,37 


6 AKSYSTEMS ,..............402 
8 ALPHA МІСНО.,,.......---. 207 
9 ALPHA МІСЕВО.,.,...........207 
70 СОМТЕСН ......... cm 400 
94 EASTMAN KODAK CO. ....... 167 
101 EVEREX SYSTEMS ........ 48,49 
102 EVEREX SYSTEMS ........ 48,49 
104 FLAGSTAFF ENG. ........... 224 
105 FLAGSTAFF ENG. ...........224 
119 GENOA SYSTEMS ,,,.,,...... 71 
237 PRECISION DATA ...........400 
314 VERBATIM ..............140,141 
* MISCELLANEOUS 
32 BAY TECHNICAL ASSOC. ...... 21 
33 BEARE ENTERPRISES....... 387 
351 CASIO ЇМС.................. 283 
53 CHUNG YU ELECTRONICS .. . 100 
80 DALCO ELECTRONICS ....... 389 
89 DISKS PLUS................ 104 
131 INES ОМВН.,,.,,........... 384 
141 LC. ЕХРВЕ55.,,,..,.,...... 387 


159 LOGITECH +, етти adeno? . 74,75 


160 ГОСТЕСН................ 74,75 
163 MANDRILL CORP. ......... ..394 
169 МАХТЕСН ................. 388 
196 MS CORPORATION.......... 388 
197 MSC TECHNOLOGIES ....... 199 
217: PAMCO T 384 
* QUILL СОНВР............ 160 A1-2 
256 RAINBOW TECHNOLGIES.,....52 
259 ROSE ELECTRONICS ..,,....387 
269 SHARP ELECTRONICS .......139 
297 TIGERTRONICS .,,.. .......389 
317 VOYETRA TECHNOLOGIES ...297 
326 WINTEK CORP. ........, ...398 
379 MODEMS/MULTIPLEXORS 
* CLEO SOFTWARE ....... ‚..338 

* CODEX CORPORATION ......329 
110 FOSTER TECHNOLOGY ...... 394 
126 HAYES MICROCOMPPROD. .. . 215 
128 HOLOLINK TECHNOLOGIES . .118 
* INTECTRA ................. 384 
207 NEW GENERATION.,......... 98 
208 NEW GENERATION. .......... 98 
236 PRACTICAL PERIPHERALS .... . 53 
296 TEAM TECHNOLOGY INC. ....176 
302 TOUCHBASE SYSTEMS INC. . .233 
308 UNIVERSAL DATA SYS........ 189 
309 USROBOTICS ,,.............55 
310 USROBOTICS ............... 55 
313 VEN-TEL ІМС........4......... 13 
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380 MONITORS 
14 AMDEK CORPORATION .,.....73 
74 CTX INTERNATIONAL ІМС... . . 122 
75 CTX INTERNATIONAL INC....,122 
192 MITSUBISHI ELECTR......... 152 
193 MITSUBISHI ELECTR........- 152 
238 PRINCETON GRAPHIC SYS. ....10 
331 ZENITH DATA SYSTEMS...... 209 
381 NETWORK HARDWARE 
44 B&B ELECTRONICS ........ .387 
57 СОСІТАТЕ.,..,... ..........388 
61 COMPLETE РС ,,,...........77 
62 COMPLETE PC ............ ‚.81 
127 Hi TECH EQUIP CORP. ...... 388 
293 TALKING TECHNOLOGY .,.... 400 
315 VIA МУЕӘТ.,,,,...-.».......192 
316 VIA МЧЕ5Т.................. 192 
382 PRINTERS/PLOTTERS 
3 ADDMASTER .,.,...........389 
12 ALPS AMERICA ......... 322,323 
13 ALPS AMERICA .........322,323 


54 CITIZEN AMERICA ...........19 
78 С. ТОН DIGITAL PROD. ...... 108 


79 С. ITOH DIGITAL PROD. ,,....108 
* DICONIX. Lceise nao rn 309 
91 DRESSELHAUS COMP. PROD. .232 
345 FUJITSU AMERICA ........... 45 
346 FUJITSU AMERICA ........... 45 


118 GENICOM CORPORATION ....113 
129 HOUSTON INSTRUMENTS..... 28 


* ВМСОВР................ 82,83 
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370 MICRO EXPRESS ........... 359 
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337 SOTA TECHNOLOGIES ....... 347 
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164 MANX SOFTWARE SYS. ...... 147 
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150 KEA SYSTEMS .,......-.....219 
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40 BORLAND INT'L. ..... ..-.237 
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364 BORLAND ІМТІ...............1 
365 BORLAND INT'L. „............. 1 
86 ОСПАК... ооо: 26,27 
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ПЕІЕНІ ы DM 402 
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185 MICROSOFT CORP.... ..335-337 
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209 OCEAN INTERFACE ......... 390 
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243 PROGRAMMER'S SHOP ...,.231 
183 PROSERVE ................ 142 
184 PROSERVE ........... -...142 
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270 SILICON SPECIALTIES ....... 168 
271 SILICON SPECIALTIES ....... 168 

* SOFTLINE CORR ............ 95 
290 S'NW ELECTRONICS ........ 226 
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292 5-100 DIV. 696 CORP.......... 381 
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444 DESKTOP 
PUBLISHING 

4: АБОЙЕ................. 132,133 
“ІВМ СОҢР.,............ 314,315 
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162 LOGITECH .................. 87 


Inquiry No. Page No. 
445 OPERATING 

SYSTEMS 
148 KADAK PRODUCTS LTD....... 104 
179 MICROPORT ............... 160 
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НЕ REASON YO 
Н 'EN'T BOUGHT 
24-PIN PRINTER 15 


You've also lost your last 
reason for buying a 9-pin 
printer. Our new Pinwriter? | 
P2200 dot matrix printer is 
the first 24-pin printer that 
is priced lower than many of 
today’s 9-pin printers. 

However, we didn’t 
strip the price by doing the 
same thing to features. 

In fact, we gave the P2200 
a few features you won't find on any other printers at any price. 

Like more software support than any other 24-wire printer and unrivaled paper-handling capa- 
bilities. It feeds from both the rear and the front. And you can print a single sheet without removing 
your continuous paper. You can also produce up to 128 type variations within a single document. 

We also didn't get the price down at the expense of speed. The P2200 
prints 55 cps in LQ mode — that’s faster than any other printer in its price 


range. And in draft mode, it speeds NEC PRINTERS THEY ONLY STOP 


along at 170 cps. WHEN 
So see your NEC dealer ae green 


today. Anything else would 
be thoroughly unreasonable. 


For more information, and the name of the NECIS dealer nearest vou, call 1-800-343-4418 (п МА 617-264-8635). 
Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave.,Boxborough, МА 01719. 
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Tandy Computers: 
Because there is 
no better value’. 


The New Tandy’ 4000 


A price breakthrough 
in high-performance 
80386 technology. 


Put a Tandy 4000 on your desk and unleash 
the incredible power of the 32-bit, 16- 
megahertz 80386 microprocessor. Our Tandy 
4000 is so cost effective you can actually con- 
figure a 386 system for less than you’d pay for 
a competitor’s 286 model. 


The 4000 is ready to run current PC and 
AT® software with incredible new speed. 
And when new operating systems such as 
OS/2™ become available, the full potential of 
80386 can be unleashed. 


When used with the XENIX® operating 
system, your Tandy 4000 can become the 
heart of a multiuser office system. Or con- 
figure the Tandy 4000 as a 3Com® work- 
group file server to achieve maxi- 
mum productivity. 


A built-in, high-capacity 
| 31/2" disk drive lets you 
rs ™ = store up to 1.4 million 
и characters оп pocket- 
sized diskettes. Six AT 
slots and two XT™ slots give you 
plenty of room for system expansion. The 
Tandy 4000 also comes with serial and paral- 
lel ports, а 101-Кеу enhanced keyboard, and 
a keylock with chassis-lock mechanism for 
system protection. 


Come into your local Radio Shack Com- 


puter Center today and see the new Tandy 
4000—only $2599. (25-5000) 


Radio Лаек 


Price applies at Radio Shack Computer Centers and participating 

stores and dealers. Monitor, video display and operating systems sold C O М P U T e R C [= М ТЕ RS 
separately. XENIX/Reg. TM and OS/2/TM Microsoft Corp. JCom/Reg. 

TM 3Com Corp. AT/Reg. TM and XT/TM IBM. A DIVISION OF TANDY CORPORATION 
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